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PATHOLETTE 
MICROSCOPE 


for teaching and 
routine work 


A revolutionary 
design with many 
advantages 


C.BAKER INSTRUMENTS LTD. METRON WORKS : PURLEY WAY 
CROYDON - SURREY CROYDON 3845-8 
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a unique source of INFORMATION 
on scientific instruments 


There are two kinds of knowledee; knowing and ‘knowing where to find out’. With science and technology developing so 


rapidly, no one can hope to be fully informed on every worthwhile new technique or new equipment. 
Here are three ways in which ‘knowing where to find out’ can help you 
(1) If you already know the answer to your problem but don’t know who makes the most suitable equipment SIMA can tel! you 


(2) If the answer to your problem depends on whether someone has already developed suitable equipment, SIMA will know 
if it exists and can tell you where to get it 


If vor 


equipment to 


i just have a problem, SIMA can often tell vou whether someone has already found the answer to it and has develop 


meet it 


Where do SIMA get r information? From two sources. Onc is The British Scientific lostrument Research Association (BSIRA 
which is constantly engaged tn research and maintains extremely comprehensive libraries and files. The other ts the membership 
consisting of over 180 companies engaged in all these fields of instrumentatior 


OPTICAL & OPHTHALMIC LABORATORY & ANALYTICAL KINEMATOGRAPHIC 
ELECTRONIC & NUCLEONIC MEDICAL & X-RAY PROCESS CONTROL & AUTOMATION 
ENGINEERING & INDUSTRIAL NAVIGATIONAL & SURVEY 


The Scientific Instrument Manufacturers’ Association could be vour most valuable source of such information and you will find 
them very helpful on any question about scientific instruments 


the SIMA enquiry service — Over 180 manufacturers with one address 


SCIENTIFIC INSTRUMENT MANUFACTURERS’ ASSOCIATION OF GREAT BRITAIN 
20. Ql EEN ANNE STREET, LONDON, W.1. Telephones— Secretariat Langham 4251 Enguiry Service Imperial 6000 


Space donated by member FDWARDS HIGH VACULM LIMITED 


INSTANT 
SERVICE 


ANYWHERE iN THE WORLD 


From the world's most complete inventory of quality 
biochemicals, N.B.Co. offers the speediest delivery any- 
nal where in the world at econcemical prices. 


NUTRITIONAL BIOCHEMICALS CORPORATION 


21010 MILES AVENUE CLEVELAND 28, OHIO 
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Send for our free June, 1961 

Catalog containing more than 2600 — 
items. Fill out coupon and mail to- er 
day for your copy. 
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for Chromatography 


12001 


Sull the acknowledged 
leader in its field, the 


Pye Argon Chromato 


graph has achieved an . EA T U R E S 


excellent reputation in 


a very wide range of 
*® Highly iccurate 
continuously vari- 
routine analysis to } 

ible temperature 


applications from 


fundamental research control 
An ever-increasing *® High stability elec 
tronic circultry 
Redesigned 

mr 

imp ind fitments 


number of papers is 


CAT. No. 12001 = tant international greater flexibility 


journals describing 
Argon work carried out by These features 
‘ gether with the excel 


eminent workers who 
lent ecord of reha 


Chromatograph ise this insirument as hility easy oper 
their basic research ind high performanc 
tool nake it even 


INTEGRATING 
AMPLIFIER 


LIQUID INJECTION SYSTEMS 


COLUMN ADAPTERS 20 ft., 50 ft. 


GAS SAMPLING 
VALVES 


W. G. PYE X CO, LTD 


Granta Works, P.0. Box 60, Cambridge, England 
Telephone: Cambridge 58866 (5 lines) Grams: Pye, Cambridge 
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PERMUTIT 


Jon 
EXCHANGE 


These are ion exchange resins 
made by PERMUTIT on an ever-increasing scale 


More precisely, the photograph shows “ Zeo-Karb 225", magnified some 15 times 


Till only recently, this and other Permuti* lon Exchange resins were associated 
almost entirely with water softening and the production of pure demineralised 
water. Now, lon Exchange undertakes many vital tasks that vary from the 
separation of gram quantities of Technetium from fission products, to the 


extraction of Uranium from low grade ore on a vast tonnage scale. 


Many Permutit Ion Exchange resins are available, including: 


ZEO-KARB 225 4 f tional i DE-ACIDITE FF A uinifunctional very highly? 

4m Groups 
ZEO-KARB 226 4 uni! f ler ed DE- ACIDITE H 1 mixed base pol 
DE- A polystyrene p 

DE-ACIDITE E A high capacity anion erchange taining primary, secondary and tertiary amine groups 

terial of medium basicity but? t quaternary groups. 


If you separate, purify or concentrate aqueous liquors, Permutit lon Exchange may give better 


results more efficiently: write for full technical details. 


* & ew 
4 Senne The new Permutit instructional film 
N L Sep in Introduction to lon Exchange’—16 mm. in sound and colour 
¥ ttn tse now available on loan, free of charge. 


THE PERMUTIT COMPANY LIMITED 


DEPT. V.H.22, PERMUTIT HOUSE, GUNNERSBURY AVENUE, LONDON W4 
Telephone: CHISWICK 6431 Works: EALING and SOUTH WALES -~— Cables: PERMUTIT, LONDON 


SUBSIDIARIES 
THE PERMUTIT COMPANY OF AUSTRALIA PTY LIMITED, P.O. Box 21, Brookvale, New South Wales 
THE PERMUTIT COMPANY OF SOUTH AFRICA (PTY) LTD., P.O. Box 6937, Johannesburg 


iON EXCHANGE (CANADA) LTD., 33 Price Street, Toronto 5, Ontario UNITED WATER SOFTENERS LTD., Gunnersbury Avenue, London W4 
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GRINDING, MIXING 
in our unique AGATE MACHINES 


@ NO CONTAMINATION IN TONS TO MILLIGRAMS i 
@ SAVES MONEY 


CONTINUOUS 
‘ONE-GRIN 
For use with Electron Microscopy, Infra-red CONE-GRINDER 
Spectroscopy, X-ray Diffraction Studies, Powder i i 
Metallurgy; also applications in Biochemistry, 
Agricultural and Horticultural Research and e 
Preparation of Research Materials 
Also for Production, in mines and factories MECHANICAL ) 
MORTAR MACHINE 
We are long-established makers of 
DIAMOND METAL BONQED SAWS, GRINDING 
WHEELS and CORE DRILLS made to any 


required dimensions and uses : MULTIPLE 
: MICRO-MILL 


Over a century of stonecutting experience Rs _ 
AGATE & GENERAL STONECUTTERS LTD. aft 
25 HATTON GARDEN, LONDON, E.C.1, 


ENGLAND - 


Phone: EDGware 2558 


Scientific Circulations Ltd. 


We have extensive stocks of Technical Journals, Periodicals 

and Textbooks. Special terms for Technical and Commercial 

Libraries. Ail Scientific and Technical publications purchased. 
111, Eastbourne Mews, London, W.2 


Telephone: AMBassador 6934 


“ESCORUBBER” 
RUBBER CLOSURES FOR BLOOD TRANSFUSION 
Ref. No. P2, highest quality rubber, at 30 - per gross 


ESCO (RUBBER) LTD. 


3436 Somerford Grove, London, N.16 


GLASSWORKERS' 


STRAIN-VIEWING 
POLARISCOPE 


Wave fretarda 
A compact sodium light source, eminently 
suitable for most laboratory purposes. colour indication 

€ sight aper 
£11 16s. 6d. 


RAYNER 


aiyser showing strains against 

Immediate Delivery. 
Mayfair 0128 


H. S. B. MEAKIN, LTD., 36, Victoria Street, S.W.! 
SUPPLIERS OF POLAROID PLASTIC and GLASS Tel.: Abbey 6713 
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T&M DEVELOPED 
THE NEW €£.270 BATH INCORPORATING THERMISTOR BRIDGE CONTROL* 


(PATENTS PENDING) 


TEMPERATURE SET BY CALIBRATED DIAL 
FULLY AUTOMATIC BOOST HEATING 
POWERFUL DUCTED IMPELLOR STIRRING 
COMPLETELY UNOBSTRUCTED WORKING SPACE 


RANGE: SO F to 250 F (10 C to 120 C) 
ACCURACY: BETTER 0.02 0.011 C) 


PARTICULARLY SUITABLE FOR KINEMATIC 
VISCOSITY TESTING TO B.S.188/1957 
AND IL.P. TEST METHOD 71/58. 


Write for Leaflet C270 


TOWNSON & MERCER 


LIMITED 


SCIENTIFIC EQUIPMENT 


HMeathwa QGanhart,. STOP 
ad “WATCHES 
Glass Working Lathes “" FOR INDUSTRY, EDUCATION, RESEARCH AND 
ALL SCIENTIFIC PURPOSES 


are known throughout 


| CALIBRATIONS 
the world ae AVAILABLE 


ROBOTIMER 
© 5 types available Type 38 10 


@ May we send you 


leaflets ? 


The new universal mode/ 
its vertical position 


HEATHWAY MACHINERY CO. LTD. 


UXBRIDGE ROAD, HILLINGDON, MIDDLESEX Type 7865 4 sec etuated 
30 min. recorder 44-7 Volt—All 
TELEPHONE: UxeRioce 6345 3 6. calibrations available 


Fully slustrated catalogue from the Sole U.K. Distributor 


Agents in the U.S.A. and France CH ONIO7/ th 
Richoux Co. Inc., 1133 Broadway, New York 10, N.Y. x Vitth 
Ets. L. Richoux, 22 Cité Trévise, Paris % (Dept. N.4) - 314, HIGH H)LBORN, LONDON, W.c.1 


Telephone—CHANCERY 8655.6 
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PARTNERS IN PRECISION 


han Soval_ ESS 


*As well as iight microscopes +PATENTED 


U.K. Distributor: V. A. Howe & Co. Ltd., 46 Pembridge Road, London, W.1! 


For distributors in countries other than U.K. write Norwalk, Conn., U.S.A. 
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CROTOME 
: “PORTER-BLUM”’ ULTRA-MICROTOME 
~ 
~ 
is the perfect partner for tt eetran micr ty. ¢ f operation. and compactness. tt ; 
| Tt fhickrs nay be ale with a fingertic Porter Blum” maintain tability and rigidity wt 
cont However. at fpat tior ¢ ng the highest uniformity in re 
j mite the tting of alt 7 +} thick Tt nstrument. known a the standard 
troke of any cutting cycle. Materials rang niv with the SERVAI Porter-Blun 
stro any ¢ vt ul ter Blu 
Please ast f etin NA-6MT 
| 
Norwatk, Connecticut 
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AND HIGH 
SPEED 
CAMERAS 


6 mm. High Speed Camera up 


to 250 f.p.s 


giving accurate visua 
yn film and event marker 


WwW. VINTEN LTD., NORTH CIRCULAR 


al Information about Vinten scien- 
tific cameras and thelr uses in 
Research and Industry are con- 
tained in two booklets which 
we should be pleased to send 
on request. 


camera. Battery or mz 
tion. 8, 16, 24 fps 
shots by intervalometer 


CRICKLEWOOD, GLADSTONE 6373 


PORT WINDOW 
FOR REMOVAL 
SECTIONS 


DRIFICE FOR 
co. JET 


ANTI-ROLL 
CONTROL 


NON-DISTORT- 
NG FRAMED 
PERSPEX 


BASFLE 


The Original Refrigerated 
Microtome With All 
External Controls be 


RESETTING CONTROL 


CUTTING 
CONTRO! 
MICROMETER 

CONTROL 


From fresh tissue to mounted stained ‘ 


sections in 3 minutes. 


FEATURES 
Cuts sections down to | micron. 
Serial sections cut at 3 microns 


Entirely remotely controlled. 


Thermostatic control between —5 C. and —30°C. 


For ultra-thin sections and friable tissues knife blade 


INSULATEL 
NIGHT 


cooled to — 


50 C 


Cuts freely at all temperatures ; 


COVER 


will not rust 


Instant availability for rapid biopsies 


Low initial cost and minimum operating attention 


SLEE 
SOUTH LONDON ELECTRICAL EQUIPMENT CO. LTD. 


LANIER WORKS, HITHER GREEN LANE, LONDON, S.E.13 
Telephone: LEE Green 48146 Telegrams SLEECO, LONDON 


FRIGIDAIRE 
UNIT 


CASTOR 
WHEELS 


. 
5 
| 
Mk. II Scientific Camera with 
mple lens turret and rotating 
reflex shutter For 8 
4 fps. or single shot 
i 
— 8, 
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MODEL PN 
MULTI-PURPOSE MICROSCOPE 


A fine microscope available in student or research form which will accept 
any standard optical equipment yet which incorporates elegant polarizatior 
facilities. 


The analytical value of polarized light has long been utilized by chemist 
pharmacist, biologist and mineralogist alike, but here we wish to stress the ability 
of simply-inserted accessories to reveal information whose value may be greater 
because unsuspected. 


The polarizing elements also provide a simple means of light contro! without 
modification of the critical set-up, and inexpensive wave plates can be insertec 
not only for diagnosis, but to provide brilliant colour contrasts. 

The advantages of the polarizing attachments in this comprehensive anc 
versatile microscope far outweigh the small extra cost. Every microscopist shoulc 
ensure that these informative devices are at his fingertips, and in an instrument 
that will extract their greatest value. 


The potentialities of the Model PN are fully described in our catalogue. 


JAMES SWIFT & SON LTD. 113-115A CAMBERWELL ROAD, LONDON, S.E.5 RODney 544! 


OSCILLOSCOPE 
RECORDING 


Wray 4:1 


COPYING LENS 


THE PHOTOGRAPH ON THE PHOTOGRAPH ABOVE 
FHE LEFT IS OF THE TRI12 IS OF THE OSCILLOGRAPH 
RECORDING CAMERA BY RECORDING CAMERA BY 
SOUTHERN INSTRUMENTS D. SHACKMAN & SONS, 
LTD., of CAMBERLEY, of CHESHAM, BUCKS. 
SURREY. 


Write for literature Tel.: RAV 0112 
WRAY (OPTICAL WORKS)ELTD., BROMLEY, KENT 
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announcing 
the 
Gunn 


Designed in co-operation with 

James A. Jobling & Co. for use on a number 
of standard items in the “ Pyrex ~ 
laboratory and scientific glassware. 


range of 


@ Made from high grade Stainless Steel 
® Corrosion free 
@ Easy to clean 


@ Suitable for all conventional 
sterilization methods 


® Robust construction 
@ Light weight 


@ Ideal for all microbiologica! 
techniques 


@ Eliminates the “wet plug” problem 
in Shaken culture 


® Cuts down evaporation loss by 
as much as 50 


® Greatly reduces plugging time 
thereby cutting labour costs in 
the media room 


® Does away with variation 
due to operator technique 


Easy slide fit on tubes or flasks, yet will not shake off 


Literature and free sample on request to 


D. A. GUNN (Engineering) LTD 


Park Road North Acton London W3 
Telephone Acorn 4841 
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SPECTROPHOTOMETER 
POWER SUPPLY-—-115D 


Designed to replace the use of an accumulator with the Unicam SP500 
Spectrophotometer, the Labgear Power Supply is guaranteed not 

to impair the operation of the Spectrophotometer. Particular care 

has been taken to minimise the temperature rise of the sample and 
control components due to the heat dissipation in the series 

regulators. The use of the latest type power transistors together with 
cast alloy heat sinks permit the unit to operate at high ambient tempera- 
tures under adverse mains input conditions. First quality components are 


employed throughout, making the unit suitable for pan-climatic use. 


La bgear 


LABGEAR LIMITED CROMWELL ROAD CAMBRIDGE 
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CHOOSE 


VANGUARD 


The outstanding 
characteristics of the 
new “Vanguard” are 
extremely low running 
costs, and large capa- 
city As a result, 
BEA have ca!culated 
the ‘“‘passenger cost 
per mile’ will figure 
lower than any other 
aircraft 


NATURE 


HOOSE 


CALCULATING MACHIUINES 


FOR 
HIGHEST 
POSSIBLE 
OUTPUT 

ACCURACY 
& VALUE 


Costing the Vanguard’s operation is being 
done by BEA on Diehl Calculators because: 


Follow the example of BEA and other leading organisations 
Be in the vanguard and see the NEW Class V 


Diehl’s unique short cutting action 
gives an output rate and life facto: 
higher than that of any other desk 
calculating machine. 


Diehl are silent and dependable in opera- 
tion and easy to maintain. If ever BEA re- 
quire service, they get it within one hour 


Diehi Calculators always give the right RANGE OF CALCUL ATORS 
answer. All models have complete 


transmission, even the least expensive 


ARCHIMEDES-DIEHL MACHINE COMPANY LTD. 
Chandos House, Buckingham Gate, London S.W.! Telephone: ABBey 20/4 


BEA, like Archimedes-Diehi Machine 
Company Limited, are a progressive 
commercial organisation and they always 


choose the most up-to-date equipment. SALES AND SERVICE THROUGHOUT THE COMMONWEALTH 
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10 mg $ 7.30 =100 mg $ 60.00 
25 mg $16.00 250 mg $146.00 
500 mg $230.00 


Other compounds of highest purity 


L biquinone-30 (Coenzyme Q,) 
6-Thioctic acid (d,l-a-lipoic acid) 


6,8-Dithiol-octanoic acid (reduced d,l-«- 
lipoic acid) 


6-Thioctic acid amide (d,!-a-lipoamide) 


6,8-Dithiol-octanoic acid amide (reduced 
d,|-a-lipoamide) 


6-Thioctic acid glycinamide, sodium salt 
Diphosphopyridine nucleotide (DPN) 
thiamine monophosphate 

Thiamine pyrophosphate (cocarboxylase) 


Pyridoxal - 5 
oxyvlase 


- phosphate (codecarb- 


Biochemical Dept. 
FarnMOcHIMICA 
CuToLo- 


CALOSI S.p.A. 


NAPLES, ITALY P.O. Box 332 


{/so available industrial quantities 
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POCKET 3 
INTERCHANGE 
SIEVES ; 


ENDECOTTS 


TEST SIEVES 


For Accura cy! 


“ENDROCK’ 
TEST SIEVE 
SHAKER 


TEST SIEVES 
B.S. 410: 43 U.S. Standards 
and Tyler Equivalents 


tt $333 
99999999 


We operate a Recovering Service 


Consistent mechanical action 
saves valuable time of skilled personnel 


ENDECOTTS (FILTERS) LTD. Phone: LiBerty 8121/2/3 
Dept. B Lombard Rd., London, $.W.19.  Groms. Endfilt, London 


GLASS 


All Glass Requirements for Scientific 
Instrument Manufacturers and 
Research Workers 


@ SHEET & PLATE-GLASS—cut and 
ground to exact dimensions. 


LENSES, PRISMS & FLATS—to any 
standard of accuracy. 


MIRRORS—back silvered and front 
surface aluminised, etc. 


BLOOMING of optical components. 


Cc. J. WHILEMS, LTD. 


ILFORD OPTICAL WORKS 
FOREST ROAD, BARKINGSIDE, 
ESSEX 


Telepnone : HAlnault 5454-5 
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The world’s finest 
industrial cameras 


CROWN GRAPHIC SPECIAL 45 


The basic Graphic Camera for press and technical 
work. Built-in coupled rangefinder, parallax corrected 
optical viewfinder, rangelite for focusing in the dark 
and open frame finder Double extension, rising, tilt 
ing and shifting front and Graflok back with Ektalite 
field lens 

CF.904. With 135 mm. f/4.7 Xenar in No. 0 Compur 
shutter 


CROWN GRAPHIC FLASH SPECIAL 45 
C.F.90S. As above, but including Graflite Junio 
gun and connecting cord 


SUPER SPEED GRAPHIC 
also PACEMAKER CROWN GRAPHIC 
GRAPHIC VIEW 


Manufactured by Graflex Inc., Rochester, U.S.A. 
For further details and price list write to Sole Wholesale Distributors 


NEVILLE BROWN & CO. LTD. - 93-97 NEW CAVENDISH STREET - LONDON WI 


“B RB’ 
A LEAD-THROUGHS 


STAND-OFFS 


PLUGS & 
“SOCKETS 


In a wide variety of 


types and sizes 


Particulars on 


veg 


application 


TYPICAL CHARACTERISTICS 
TYPE 156 LEAD-THROUGH 
VOLTAGE 3kV working voltage for 
laboratory use kV under tropical 

conditions 

CAPACITY Less than .75 mmf. 
TEMPERATURE —55 Cro + 200C 
RESISTANCE TO PULL in either 
direction 20 pounds 

CHASSIS THICKNESS,  recom- 
mended for | 16 in 

CHASSIS HOLE. .{56 in. diameter 


Enquiries invited for other dimensions 
and types 


| OXLEY DEVELOPMENTS CO. 
(coke Troughton é Simms PRIORY PARK, NORTH LANCS. 


YORK ENGLANO 
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THAT 
Computer 
is 
now 
available 
here! 


The H-800 can be delivered within 15 months; 
sooner in certain circumstances. 


AUTOMATIC ERROR CORRECTION ENQUIRIES 
are on e data-protection principle Honeywell Controls Limited have established 
Control, make tp e t n London an Electronic Data Processing Divisior 


ia Computer 


PARALLEL PROCESSING...FORI.D.P. Et 


The H-800 has been speci i ne 7 


Honeywell 
H | Dati Processing 


‘ONE OF THE BEST EXAMPLES OBSERVED’ 


4 Honeywell heme tor Inte ated Data Proces gz wa i ed 


port mad ast vear's ¢ ( 
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D nd automatica his feature is standard. is being established, at oo 1 will be e 
hie to see and use the ! ne we systen Se a 
Electronic Data Processing Divisior 
Honeywell Controls Limited 
the mplete integratior fa rear ation’s Greenford. Midd we 
lata pl ng functions. Up to eight different jobs h OF 
may be handled at the same time. For example the H-80 
answer a random ¢ ni tory up te ate nd throughout the 

ron imple word t t rect t en error Yl 
expands wit e user's needs and can never be outgrowr ae! 
out the report n nt 
America a the best examy fa plan for the 
nte ‘ ‘ f data thr wha ‘ turing rear ation 
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The highest levels of accuracy and reliability 
are essential to the quality control service of the 
pharmaceutical industry. The Unicam SP.100 
Infrared Spectrophotometer provides more 
information in less time and with less effort— to 
performance levels previously associated only 
with research equipment built to specialist 
specification. 

Detailed attention to operating systems anda 
comprehensive monitoring routine allow even 
the unskilled operator to achieve the 
outstanding performance offered by the SP.100. 
For information on how the SP.100 can help in 
your laboratory please write to: Unicam 


Instruments Limited, Cambridge, England. 


SP.100 Infrared Spectrophotometer 


Photograph by permission 
of The Geigy Company Ltd. 
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SCIENTIFIC AND TECHNICAL DEVELOPMENT 
IN PAKISTAN 


the 


N January 


chairmianshs 


ithe 


yoru 


velopinent 


Australian Commonwealth 
and 


Japare 


and Industrial Research yy on 
S. Komavata. formerly chairman of the 


Atomic Ener, (part 


ductory LNportance 


from am 
to under-developed countries and Islamic contri 
which timely reminder of 
Musiims 


Commission s report * follows 


tions TO setemece, 


outstandir eontribut have race 


schemee, the pratt rm 


of nmutrmerous reports in im «Other 


countries Revie velopment of serentifie 


and 


are followed by 


organizations and of tasks problems for 


Pakistan chapters on a 


il, the ‘ 


science in 
Natior 


is recommended on t hie aor 


stablishment of which 
of defences 


al Serenee 


anization 


research, the careers and status of scientists, utiliza 


ti results of research. and on facilities and 


resources for researe h 


Generally speaking, the recommendations of the 


with the policies that have 
United 
recon mendations of the recent 
Western Science. It is 


for example, that in view of the rapid imadits 


Commission are im line 


been adopted im Great Britain and in the 


States, and with the 


report, Strey gthening recog 
nized, 
trialization of Pakistan and the programe of general 
economic development eny isayed in the Second Five 


\ ear 


research in 


Plan. it is necessary to accelerate screntifi 
fields that lagged behind 


Emphasis is placed on strengthening serentitic effort 


certain have 
universities and the assumption of 
the 


more 


in the greater 
(,overnment. It is 


should 


viven to research ability and the needs of research in 


financial responsibility by 


also recommended that attention 


recruiting staff; Western experience would suggest 


that the Commission goes too far in recomnending 


the promotion of lecturers, readers and pro 


* Government of Pakistan 
ft Pakistar Pp. ts 


Ministr f Industries. Report of the 
(Karachi: Ministry 


scientific Con 


f Industrie 


Department sho id depend on 
earect It 


ss in | 


is now widely recog 
versities Is due 


attention to teaching 


itish wr 


rit 


work in 


posts 


should be rin i concerned 


commends universitt 

fundamental 

research the Govern 
how 


It su 


rsorrme 


ene 


s and researc such mobility 


wlemic staff 


encourage d 


ly 


at present 


! attention the hio- 


biophysies and biochemistry. geo 


metallargy and che 


nical 
Ot the of Crovernment 


\part 


lecentralization and 


administrative structure 


departments the Commission ts highly critical 


from recommending cons derable 


study of the possibility of creating a separate Serent ifie 


Service, the Commission fotind considerable duplhica 


tron of activities of the prov ime ial and ee ntral Govern 


tnent departments. and that the administrative and 


executive heads of scientific departments were exer 


cising control over teaching and research institutions 


which was detrimental to efficrenes Such teaching 


and research institutions should either be autonomous 


or linked up with universities In particular, recon 


stitution of the Agricultural Research Council and 
the Mi clic al Re arch il in reco nmencded ; the 
Couneil of Scientific and Industrial Research should 


reorganize its laboratories and research division so as 
to conserve the limite d serentific power avatlable 
and should devote greater attention to major problems 
of consequence to the national economy, as well as 
co-ordinated 


The 


intensifying its 


programme for 
Atomue 


traiminy 


a training 


research workers Energy Council 


besides own programme 


should establish an Institute of Nuelear Sciences and 
The 
industries of 

should bye 


Technology Comiunission advocates the 


also 
research 
by the 


formation by co-operative 


associations which subsidized 
(rovernment. 


The 


research organization visualized by the Com 


outside the universities and CGovernment 


departments, the five eouncils already 


mentioned, together with the Council for Works and 
Nat! 


comprises 


Irrigation Research and a mal Science Council 


| - 
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i vk in eSSOrs he Sepemnesr Bit 
Comission. the thie qual ty of their re 
i » consid how best nized that one 
ry. at p to the failure to pay sufficient 
manted and seattered. could be promoted and 
} an 
grated; ways and means for providing adequat 
it itilization Of the restul of thei 
researches for the overall d- oof the country 
and wavs and means Of scientific careers Ag 
attractive and thle im prospects. emo 
und is TO Other services of equal national ‘ 
Prof. A. V. Hill and Dr. L. A. Jordan, Dr. F. T. of research 
Rosser. of the National Research Council, Canada 
a. venerally. might with advantage be mor 
Mr. F. E. Nicholls. of 
neglected in Pakistan's universities 
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ith purely advisory and co-ordinating tunctions 
located in the President’s Secretariat, and re sponsible 
‘ther to the President or to a Minister designated 
by hur The Research Councils, which should be 
autonomous bodies attached to the 


Ministries of the central Government, should estab 


} research institutes and laboratories in different 
parts of the country, vhile defenee research should 
entrusted to an independent organization indet 
tine Ministry of Defence, headed by a= serentific 

er. and with a Defenee Scrence Liaison Con 
vith t hie chairman of the National Scpemn 
i chairman to mamtam close liaison v ith 
Orca ition should be entitled to pl mitrac 

! ! of the Re irch Counetls for tl olution of 

As 1 th program! for em Paki un 
prio is given to the food problem; but this is 

t coneeived nply im ter of extendm and 
ntensifving agriculture It embrace also researc! 

the utilization of plant material and on improvin 
the nutritional value of food crops. In the field of 

vation, problems concerned with waterlogging, sub 
| structure, soil mechanics, rate of water-flow, 
is lting. dredging and bed-lining of eanals call for 


nsive research, and there are the spee al problems 
of de-salting sea-water and conservation of subsoil 
vater resourees involved in irrigating the arid zones of 
West Pakistan. Cheap electric power, however, 1s a 
pre-re quisite for the che velopme nt of agriculture and 
rrigatiom., ib ot industry a ud and 
the Cominission recor unends raising the consumption 
per head of electricity within the next thirty vears 
from 30 to 400 units, a figure which ts still only about 
half the present consumption in Japan The up 
erading of mineral ores, the various aspects of fibre 
technology and the utilization of indigenous raw 
materials all offer great opportunities for screntifie and 
technological research to contribute to the develop 
ment of Pakistan Attention is also direeted to the 
erious problems in the fie ld of public health, including 
the eradicetion of epidemic sand control of preventable 
diseases. the investigation of diseases peculiar to 
Pakistan, to family planning and birth control, and 
to nutrition. These may require tackling in spec ial 
institutions, and finally the Comunission recommends 
the establishment, attached to a university, of an 
matitution whe re modern statistical methods ot 
sampling can be investigated 
The Commission recognizes that utilization of the 
results of research requires special attention, and in 
agriculture it makes a number of specific suggestions 
for establishing co-operation bet ween research workers 
and those engaged m extension services and securing 
the co-operation of farmers As regards industrial 
che velopme nt, it recommends that proc esses developed 
by the Couneil of Scientific and Industrial Research 
which eall for heavy investment should be handled 
by the Pakistan Industrial Deve lopment Corporation. 
and that where exploitation is undertaken by private 
industrialists, foreign exchanye should be released 


for import of the machinery and raw material 
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required It also recommends the organization by 
the Council of Scientific and Industrial Research of 
an Industrial Extension Service with the view of 
publishing and disseminating information on the 
latest techriques and processes. 

It is interestu 


to read these specific recom 


mendations for Pakistan in the light of the papers on 


science and the new States which occupy the greater 
part of the February 1961 issue of the Bulletin of the 
Scientists, more especially those by Principal 
W. A. Lewis and Prof. E. Shils. Prineipal Lewis points 
out that the PPPS need ot tin new States is mot 
the levelopment themselves of new knowledge but 
applicat ton of existing knowledge t their prob- 
and especially th devising of new technologie 

hick i} make man-power much more efficient 

ich iprit | on whiel both Lord 


Fleck and Prof. P. M.S. Blackett have already laid 


some stress Principal Lewis devotes most of his 
paper to this question of man-power, stressing the 
eritical inportance ot secondary ation and the 


need for political leaders to give priority to economiu 
development and the factors which promote it 
Although he writes rather pessimistically abeut this 
point in general, the fact that the Pakistan Govern- 
ment has already indicated its intention of imple- 
menting the recommendations of the Seience Com- 
lission’s report shows that in that country at least 
there is the will to seek new wavs of progress 

On the financial aspect Principal Lewis has little 
to add. but stresses once more the importance of 
Pp litical stability. in order to attract technical assist 
ance and to use it wisely and productively. Prot Shils. 
discussing scientific development im the new States, 
is coneerned more particularly with the conditions 
required to foster research and training in science 
and technology. and likewise stresses the importance of 
secondary education, as well as the major dependence 
of technological and seientifie research in such States 
on Government policy and support. Of specific fields 
of research he only mentions the importance of the 
prospecting and appraisal of resources, and of work 
directed to the adaptation to new circumstances of 
industrial or agricultural processes already used in 
other countries. He notes, however, the impractic- 
ability of planning fundamental research, or even 
technological research, from a central position, and 
his paper largely discusses the policy and organization 
required to create the appropriate conditions of 
scientific work in laboratories and universities. So 
far as organization is concerned, his suggestions fully 
support the recommendations in the report from the 
Scientific Commission of Pakistan. and that is also 
largely true of the recommendations relating to the 
careers and status of scientists and those facilities and 
resourees for research contained in the fourth and 
eighth chapters of the Commission’s report One 
comment might here be made in respect of both 
Principal Lewis’s and Prof. Shils’s observations about 
fundamental research: while undoubtedly it would 
be unwise for the new States to devote more than a 
minor effort to such research, some such research has 
its place both in attracting creative workers to a 
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scientific career and im previding the stimulus of 


participating in scientific advance generally. Such 
factors are sometimes more important than remumnera 
which the 
lavs a good deal of stress 
that the 
recommendations tor the 


SCIONTIStTS 


Commission reasonably enough 


Condit 


tion. on 
ions in Pakistan 


are, in fact, 80 Conunission makes 
detatled 
Pakist in 


are recommended for 


poor 
creation of a 


Science Service, specific salary scales 


and technicians 


employed by the Research Couneils. There are recom 


nendations regarding the ratio of scientific 


whit h, whilk 


to sup 
the 


norty intended to imerease 


stait 


proportion of scientific staff. do not seem to 


account of the number of supporting technicians 


required to make effective use of the sei 


ntists and 
riven to the question 
of 


generally the 


technologists. Some attention 1s 


Government entific 


but 


of status, and support 
Is rick d report 


bel the of the 


scientific staft in Britain published 


eood way recommmnendat tons 


Barlow Report on 
Po overcome the existing of seientifie and 


shortage 


technical the Conmunission advocates a 


power, 
massive tre to be entrusted to the 
National S 

ordimating the requirements of the various Research 
The 


wt a hundred talented science graduates 


ning programe 
ence Council. which will be responsible for 


program contemplates sending 

abroad at les 

each year for intensive traiming during the next five 
ars, the establishment of two big training centres, 
ve in East West 

training technicians im glass-blowing, precision tool- 

and the like, 


anc 


Pakistan and one in Pakistan, for 


making, high-vacuum maimtenance 


while import duties on scientific instruments 


apparatus, laboratory chemicals and = furnishings 


should be 


developed within the country 


waived until manufacturing capacity 1s 
Similarly, to facilitate 
The import of screntifir books and technical periodicals 
and the equipment required to maintain scientific 
selec ted screntiie 
the 

‘individual 
Establish 
ment of branches at Lahore and Dacca of the Pakistan 
National Technical 


Centre is recommended, while the Commission also 


laboratories, the universities, 


departments of Government and Research 


Councils should be granted an general 


licence’ which they could operate freely. 


Scientifie and Documentation 


recognizes the importance of training librarians and 
offering them an attractive career 


The Commission has clearly taken a most com- 


prehensive view of Pakistan’s needs, and atresses 


some factors to which little attention has yet been 
given in Government quarters in Britain. It visualizes 
the allocation to this scientitie effort of at least 2-5 per 
cent of the national budget. Principal Lewis estimates 
that most under developed countries need to provide 
about 25 per cent of the national output to promote 
economic growth at the rate of about 4 per cent per 
annum. of which about kalf is required for capital 
formation and half to supply an adequate framework 
of publie services—3 per cent for education, 2 per 
cent for publi health, 3 per cent for communications, 
agriculture and geology. and about 4 per cent for 


general administration and welfare. Actually, in most 
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such countries only 15 per cent of the national incomes 
is available for the public services and capital forma 
tion together; but Principal Lewis takes an optimistic 
view of the prospect of providing the necessary 
saving from taxation 

However that may be, the report of the Scientific 
Pakistan the 
Scientists Bulletin how lar zo 


can make to the development of 


Commission of shows as clearly as 


the 


contribution science 


papers in 1/omur 
new States. and the opportunities for the scientist o 
technologist to assist the process. These pPanors add 
little to knowledge of the 


ean be 


our conditions in which 


technical assistance most effeetive;: but in 
emphasizing the conditions in which scientific work 
value of the interest 
When Prof 


increased 


can flourish, they point to the 
and support of the scientifie community. 
Blackett 


international 


writes of the need for a greatly 


and the co-operation of such 


World Health Organization and 


ettort 
organizations as the 
the Food Agric 


need to 


Organization, or of the 
primary the andl 
difficulties of the emergent countries and appeals for 


and ilture 


understand problems 


more men and money frorm the more affluent coun 


tries, he is unlikely to be overlooking the way in 
which the scientists and technologists of Britain and 
other advanced countries can he lp to create the 
conditions in which such assistance 1s effectively 
used. The association with the Scientific Commission 
of Pakistan of Prof. A. V. Hill and Dr. L. A. Jordan 
Britain, of Dr. F. T. Rosser from Canada ant 
E. Nicholls from Australia, Ulustrates one way 


It can be given all the time, 


from 
Mr. F 
in which help is given 
however, not only in response to such specific requests, 
but also in the continuing contacts between scientists 
and technologists in Britain with those of the under- 
developed countries at present in British universities 


and colleges of technology——-now perhaps some 


50.000 —in the interchange of visits in many different 


ways, in the Overseas Scientific Service and the 


expanding programmes of the Commonwealth Edu 
These 


emphasized by several speakers in a debate in the 


eation Conferences opportunities were 


House of Lords on February 22. Only perhaps as 
such opportunities are used to the full can the vital 
task of educating the Governments of these countries 
to the full understanding of the conditions in which 
science and technology flourish be fully discharged. 
The report of such a Commission as the Scientifie 
Commission of Pakistan is only a beginning. Its 
implementation requires public understanding as well 
technologist and 


as the scientist, 


administrator in countries where such collaboration 


co-operation of 


has searcely begun; and the declaration, unanimously 
accepted by the Rehovoth Conference last’ surmmer, 
which Abba Eban deseribes in his article “Science 
and the New Bulletin of the Atomic 


Scientists, fittingly urges the scientists of advanced 


States’’ in the 
countries to beeome more pre-occupied with the 
problems facing newly developing communities, and 
to advise the Governments of new States to include 
the establishment of a scientific tradition and practice 


among their early targets. 
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ATOMS AND ELECTRONS 


Quantum Theory of Atom c Structure 

1 Prot John ¢ Slater International Series in 
Pure and Apphed Physics Vol. 1 Pp. xu 2 
Soa. Vol. 2 Pp. ix LOLs New York 
MeCiraw-Hill Book Cormpany, Ine. ; London 
McGraw-Hill Publishing Company, Ltd., 1960 


1933, only seven ve the imtrocdiuetion 
tv Frank published 
They allotted 
when 
i > vears old, this material 
rown to a cor t hook Quantum Theory 
er, with SOO) pay ‘ im Prot 


takes the ft econd book, and 
xpands at imto 
moe ay Phu 
tat trophue 
ld has develope 
the field itself 
provines 
vencies and 
part oom thie 
nuclear struc 


octern 


ripe tor exposition It 

l\ at most of the main results and theories 

ire now known The advent of eleetronie computer 

influenced techniques Much remain 

. studied, but the methods of d yng this are now 

fairly clear It is entirely appropriate that Prof 

Slater should write this monumental work For 

luring the past fifteen years his group at the Massa 

ts Institute of Technology has studied atoms, 

and solids with great success We ar 

now promiused further books on these other 

If they match the present ones in excellence they will 
be very welcome imdeed 

effectively everyt rnatters in the 

truetur set Outoin Slater s 

style (sometin too colloquial), and 

ry great assurance Reading these volumes 

watching a first-class chess player mareh 


rresistibly to his object. There is complete mastery 
of the material, much of which ts his own, and a 
complete certainty about its ordering 

The first volume starts with 160 pages recapitu 
lating elementary wave mechanics Despite the 
suthor’s claim, | do not feel that this is suitable for a 
beginner it is inevitably compressed But it is 
‘xecellent for a student who already has some know 
ledge Then follow accounts of the hvdrogen atom. 
self-consistent -field, angular momenturn, multiplet 
‘tructure, with appleation in the iron gro ip. and a 
series of some twenty appendixes claborating points 
(uate lv covered before This rriate rial is enough 
to understand the main lines ot thought, but not 
ufficient to start research. 

Volume 2 starts with Hartree-Fock theory. 
ind then goes on to yroup theory, angular momentum 
operators, method for complex spectra, 
the Dirac theory, magnetic properties of complex 
atoms, transition probabilities and hyperfine structur 
It contains a wonderful set of tables, and earries 
the subject right up to the pre sent dav. loth 
volumes are enriched with a series of bibliographies 


that greatly enhance their value 


June 24, 1961 


Comparison is inevitable with Condon and 
Shortley'’s Theor oof Lfomer Spe fra In Slater 
there is much less direct comparison with expert. 
mental data, and more ‘drive’ towards the basic 
theory there is almost nothing about )-coupling 
this isa pity) and ISOT Ope effects, or about polarize 
bility and Stark effects But there ow th first 
full-scale development of Racah work, the of 
propection Operators, the Fermi hole, n iclear 
repels ffeets, none of which is found in Condon and 
Shortley’s book Numerical techniques are 
advanced, and the whol outlook 
modern 

cun ¢ 
only one rmeor 
for more reference 

real method and aly 
‘ules (Hund does not wet quite 
also wish that the Rydberg i 
re placed by the atomuc 
consistent set of units could be ised 

ly trivial Here vithout any 
tefinitive account of ton 1 
ficent work, 


Ten it 


PROBLEMS OF ECONOMIC AND 
SOCIA.L DEVELOPMENT 


Jamaica, 1830-1930 

\ Study m Eeonomie Gr 
Pp. xxui + 399 Manchest 
1961.) SOs. net 


welcomed 
without reservation by ali wi are interested in 
cleve lopine ni 


| iblication ot 


the problem of economic and 
Phe investigations on which it is vere mitiates 
and guided by Dr Arthur Lewis vhen professor o 
economics in the University of Manchester, and it 
ast 


{ 


thus provides evidence of the vrowimg sense 
responsibility of the new West Indian middle classes 
for the welfare of their communities The project 
is as ably conecoived as it is brilliantly exeeuted. 

Our knowledge of economic growth and social 
change hats hitherto been severely restr ed by thy 
scarciiy of aceurate stucies the history of the 
which have been subject to th rapid 
de velopment over the past eentury Here is one 
more, and a very good one, to add to ow small 
collection The author has extended her work 
over a wide field ; she has thus been able to show how 
yrowth and organization have been 
related with the social strueture and social history of 
Jamaica. The result is to give the book a much 


wider mterest than a more restricted study of 


econo 
mie statisties and economic trends would possess 

It would have been even more helpful if the period 
covered could have been extended to 1943, a vear 
in Which an elaborate census provided much material 
which could have been used for purposes of general 
comparison with the situation which prevails to-day 
Even though the data were somewhat affeeted at 
that time by the impact of the Second World War. 
this was not so important as might be supposed 
the influence on economic and social life of the post 
war riod of planned economue ad velopment has 
heen made more profound It. is probable, therefore, 


2 
g 
eek 
1 
of theoretical physies the solid = 
4 
By Gisela Eisne 
The University Press 
4 
vig 
| 
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that 1943 will im the future be regi 
of the old era of colonial policy, 
start of the new peri dot democrat i 
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as the end 
rather than the 


self-government 


One thus hopes that Mrs. Eisner’s work will be used 


as the basis for turcher studies by 


il will serve this ad 


Jana ah econe 
nurably 


T. S. Smey 


ORGANOMETALLIC CHEMISTRY 


Organometallic Chemistry 

Edited by H. Zeiss Ameri an ¢ 
Monograph Series, No. 147 Pp 
York Remhold Publshing ¢ orpor 


hemucal 
NIN 


ation : London 


(Chapman and Hall. Ltd... 1950 1408. net 


"Waa enormous output ot work 
definition of organometallic 
justifies the production of this mon 

The ten chapters, occupying 52 
ot a semes of research subjects \ 
active Investigation —at the present 
spective authors The book is 


within 


chemistry 
ovraph 

S pipes. CONSIST 
vhich are under 
time by then 
tended primarily 


for graduates and the more advanced chemust 


Phe subjects and authors of the chapt 
metal bonding, James W Richat 
che mustry. Rolf Huisven invi-n 
Kaesz and F. G. A. Stone: organol 
ompounds, Karl 
trv. Henry Gal 


( Brown organo-alumuiniim 
Ziegler: organo-silvimetallre chemis 
man and Hans J. S. Winkler 
metal compounds, P. L. Pauson 


of the transition metals, H. Zeiss 


ers are carbon 
dson  benzvne 
wtallics. H. D 
voranes, Herbert 


lope ntadienvi 
arene Complexes 


transition metal 


ikkvis and arvis. G. | Coates and F. ¢ilockling 


metal carbonvis and related 
P. Pauson and L. M. Venanz 

In ¢ hapter 1 a modern qualitati 
molecular orbitals of the carbon met 
An introductory molecular orbital ce 
HeH-> molecule is extended rather 


vinds, (‘hatt 


al bond is g 


scription of 


rapidly tO sore 


~pecrtie poe tal evanide. carbonyl and eve hop ntacdienv! 


complexes Phos specialization is in 


onstrate ind catalogue the variety 


present im metal earbon bonds deta 


review a broad range of compounds 
sion the stability of alkvl and 
metal complexes is complementary 
diseussion in Chapter Phe thoron 


rv reeent benzyvac chemustr 


tended to fen 
miteractions 
il r than 


\ tinal cosets 


arvi 


to the theoreti 


organo than and 


! :onograph emphasizes 
metalhe chemistry \ s\ 
vinvl metally hye CO 
The in 
of a number \ vl substituted 


opm ‘ 


‘ 
nat 
ifra-red spectra 


ompounds are 


reproduced and group characteristic patterns 


learly shown 
The chemistry of organoboranecs 


viewed recently and therefore the 


has Deen 


emphasis in this 


vork is laid on the most up-to-date advances. and on 


new synthetic procedures The hvd 
tion is discussed in considerable det: 
familiarity of the author with this 
Nearly 400 references imeluding a 
patent literature demonstrate the 
extent of organo-aluminium corp. 
be expected, there is an authori 
the svnthesis and classification of 
by K Ziegler This is followed by 
their moleentar strueture and 


roboration rea 
vil and the great 
is evident, 
number to 


e and 


\s would 


tative coverage 
these complexes 
a discussion of 


properties The 


necessarily limited size of one chapter has resulted in 
rather a compromise between useful detail and 
veneralizations 

Organosilvimetallic chemistry afield) which 
surely must expand rapidly in the next few years 
particularly where transition metal chemistry ts 
concerned The tew organosily! transition 
complexes which have already been reported are 
however, not mentioned this review Detailed 
preparations of the alkali-metal derivatives are given 
and their reactions are deseribed. This chapter 
does not make very exciting reading The livision 
of the so closely interrelated fields ot aromatic, 
carbonvl, and alkyl and aryl transition metal com 
plexes into four chapters, under different authorship 
has resulted in a good deal of contus:on as to who 
should write what about which In the attempt to 
avoid duplication with recent reviews and with sub 
sequent chapters, the topie ot eve lopentadienyvis 
viven a fragmentary treatment The aromatic ring 
substitution reactions are, however, summarized and 
some useful reaction schemes are given 

\ historical approach to arene complexes is deve loped 
into a coneise survey of the known examples which 
are given in a seven-page tabk Non-benzenoid 
arene metal complexes are brietly considered The 
acetvienie svnthesis by evelic condensation of arene 
compounds is discussed, as is also the mechanism 
of the Job Cassels reaction. 

Chapter 9 on transition metal alkyls and aryls i 
largely culled from the book on Organometall: 
Chemistry which is written by one of the authors « 
this review. Insufficient progress has been mace 
in this field in the few months separating the appear 
ance of these two books to warrant this duplieation 
Phe topic is well and more extensively covered in the 
oriinal book 

Finally, Chapter LO consists of a rather limited re 

of metal carbonyl and related) compounds 
most recent and unportant developments are 
ver, considered and more than S00 references are 


ven 


The book has an author- and subyject-index and i 
excellently produ ed dn the vhole a useful bool 


but unfortunately rather eXpensive 


M. L. H. (RE! 


THEORIES OF CARCINOGENESIS 


Carcinogenesis 
Hieger Pp. x1 3 London Academic 
York 
Ine 


R. HIEGER’S principal theme ts “the puttmg 
1) perspecy tTheoru vhich have beer 
advanced to interpret the process whereby norma 

sand tissues are transtormed im 
for ome chapter m which the \ cancel 
producmg avents are deseribed. and 

iro tissues illu trated by « prerirriey 

he book iw devoted to the consideration 

portant heories which have been 
explam the caremogenic proce in 
im the bringing together m one 
counts of the variou theorr 
of the book le 

Liv yer wi s them with retrest ing eandour and 
no undue respect for persons His eriticisms mers 
serious attention The evidence on which canen 
theorists relv is often equivocal and always meor 


Society 
ty 
RE 
4 
by 
cal 
poe 
i 
one 


but it n t remembered that eriticism 


necessarily re re-interpretation of the same 
view oft attack on the 
theory Hi aries Piast Tine 
Obrerveat mm ceninie genesis ot na region 
oft ‘ rgoimg carcmogenic stimulation roquires 
that all almost all the cells in the region should 
ate and that this impossible 


of offeetive 
But t 3 pre 
that | 


known miutageni 


Careimoge! cancerous 


to affect 


points out in 


changes which are regional appear 


all cel in a treated region (as Hi rer 


one but tumours 


place in his argue 


arise at relatively few points within the region The 
number of cells m which the definitive neoplastic 
change (whatever that is) occurs may be only a 
minute fraction of those at risk 

One might pick out other mstances of this kind, 


but they would not invalidate Hieger’s maim theme 
the ati to-day 


indeed, to survey the diver 


tactoryv state of cancer theory 


Phat is undeniable, and, 
genee and mutual meompatibility of rival theories of 
But I 


to demand. at 


carcinogenesis i chastening 


doubt if it 


experience 
in Teaeonable or wise this 
that they should be 
applicable. Most fruitful hypotheses have 


with a strictly limuted application ; 


stage, consistent and generally 
started 
INCONSIBTON CIOS 
were disregarded for a time and eventually explamed, 
and in the meantime experiment and speculation were 
stimulated. 

A frequent compla nt of Hieger's is that theories 
are “tautologous’’ 


of carcimogenesis For example, 


he quotes the following passage of Burnet’s: ‘In 
many ways ib (carcinogenesis) res wmbles the evolu 
tionary process among free-liv Ing Organise ( ‘hange 


in Nature results from the appearance of mutations, 
from their phenotypic expression in various ¢ ombina 
tions. and from the seleetive action of environmental 
factors in ensuring tho survival of the fittest. In 
the body the cancer cell has an undoubted short-term 
survival advantage over normal cells and in a sense 
look 
by PrOCERS 38 formally equivalent mutation, has 
developed a gross advantage m proliferation within 
the existent environment of the body’. 
Hieger’s comment 18 Sir Macfarlane has only 
raid An advantageous mutation confers an advan 
tage’ a tautology which does not assist us in under 
standing carcinogenesis”. T do not think this type 
of eriticism is well directed Opinions differ as to 
whether Burnet has drawn a_ valid 
but it be remembered that what he and some 
other theorists are trying to do is to show the formal 
equivalence ot to other processes im 
Nature which better understood, or for which 
there are, at any rate, generally accepted explanations 
covering wide fields of faet They attempt this by 
making assumptions, m line with other evidence, 
from which the known facts of carecmogenesis can be 
deduced The ste ps of such arguments are certainly 
tautologours, but only im the sense that all mathe- 
matics is tautology (as some m fact maimtam) 

There is much learned these 
theories than appears catalogue of their 
madequacies, real or apparent, and I hope that the 
readers of this book will not be prevented by the 
studying them 

When reading or listening t eritic of the 
theories of others it is natural to look forward to the 
moment when he will introduce a theory of his own, 


we can at it as representing a clone, which, 


internal 


‘ ; 


must 


are 


more to be from 


from a 


author's scepticism from 
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that hun 
Dr. 


Since he believes that all present theories of carcino 


in ordet we may giv 


rmedieme Hie ger does mot ft 


Lenesis are inadequate he lv Wis TOU 
number. He indicates, 


regards as the most hopeful directions for 


to ther however 
uture work, 


some of which have received less attention than thoy 


deserve In his last paragraph he states his opinion 
that “the most hopeful approaches to th» solution 
have not been from a theoretical direction but by 
a& more modest and empirical route” His own 
unportant contributions to the study «of eareimogene 

have been made chiefly by the later method, 


and many experimental pathologists, whe: her or not 
they endorse his strictures, will agree wiih his con 
clusion M. Hf. Sai.aAMAN 


THE PROBLEMS OF AGEING 


Man against Aging 
By Dr. Robart 5. ds Ropp. 310 
Victor Gollanez, Ltd., 1961.) 21s. net 


London : 


( NE of the results of medical advances in the past 
hundred years has been an increasing proportion 


of elderly people in the population, and the public is 


becoming increasingly aware of and interested in 
medical and social problems whieh 
Van aqainst ng is mtended 
to provide them with the sort of information about 
old age which they have vecustomed to 
receiving in other branches of medicine 

To get the basie information and attitude over to 
lay readers requires special techniques and unusual! 
gifts from an author and perhaps modified standards 
The start of this hook 
is not at all encouraging, for it contains a collection 


of the various fanciful notions that have accumulated 


the mew these 


changes are creating 


yprownh 


ol eriticismn from reviewer 


over the centuries, interspersed with vaguely salacious 
remarks and unwarranted, and irrelevant, side-cracks 
at the standards of biological scienee in communist 
One that intended to 
persuade someone who picks up the book to go on 
reading, and having got it all off his chest the author 
settles down to a very reasonably accurate assessment 
of the present state of our knowledge about the ageing 
process, our difficulties in defining it, how it affects 
different forms of animal life and different parts of 
the body, and how we are trying to analyse the 
process and decide whether there is a spe cifie cause 
not. After dealing with these geron 
tological problems the author goes on to the geriatrie 


countries, assumes this is 


of ageing or 


aspects and describes the comunon serious diseases of 
the latter part of life. Once again his reading of the 
specialist literature seerns to have been wide and his 


assessment not at all extravagant. The last part 
of the book is entitled ‘“‘The Art of Aging’. This 


part, which boils down to a recommendation to old 
people to keep on working, is less successful perhaps 
because the social science side of gerontology is less 
well developed than the biological side. 

Once one has discounted the jargon and lavish 
use of adjectives that it is apparentiy necessary to 
introduce into any popularized aecount —the inered 
ibly complex, the ceaseless stream, the wealth of 
vital chemicals and so on—one can recognize in much 
of this book a successful attempt to make the reader 
aware of the problem and our present position of 
ignorance in ways which can only be helpful. 

P. L. Kroun 


1 
plete, a taste of his own 
nie rap 
ex 
doses of 
ey 

d 
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CARL NAGELI AND THE FINE STRUCTURE OF LIVING MATTER* 
By Dr. J. S. WILKIE 


Department of the History and Philosophy of Science, University College, London 


the founder of a 
has been very gener- 


FEHE status of Nageli as new 
| branch of biological science: 

ally recognized. Among his contemporaries, we find 
Sachs, Hofmeister and Pfeffer speaking in terms of 
the highest admiration of his work in this field; and 
among workers in the present century Seifriz, Meyer 
and Mark, Preston and particularly Frey-Wyssling, 
seem to be in no doubt that he was the first to obtain 
results of value in the study of fine structure. 

Prof. A. F. Huxley, in his inaugural lecture delivered 
at University College, London, has pointed out that 
the work of Brucke on the fine structure of muscle 
has been confirmed in important respects by recent 
Brucke was a contemporary of Niigeli, who 
refers to his work on and if the title of 
‘founder’ were to be awarded simply for brilliance 
or originality it would be difficult to decide to which 
of the two it should properly be given. By this 
eriterion there might, indeed, be others entitled to 
claim the title. However, just as we rightly award to 
Darwin the honours due to the founder of evolutionary 
studies, because of the extent of his labours and the 
cogency of his arguments, so do we, I think, appro 
priately assign to Nageli the status of founder and 
originator of studies in fine structure 

| have time been engaged in studies 
intended to supply answers for the following two 
questions: (1) What exactly was the nature of the 
original contribution to biology made by Nageli? 
(2) By what processes of observation, experiment 
and ratiocination did he produce the most original 
part of his work ? To such historical questions it is 
scarcely possible to offer final and complete answers, 
and certainly the answers which I shall suggest here 
are not intended to be more than tentative. 

It seems reasonably certain that Nigeli’s work in 
this field was original in the three following respects: 

(1) He appears to have been the first to appreciat« 
the great and universal importance of what are now 
called high polymers—their importance, that is, 
in the fine structure of living things. Pfeffer’ goes 
so far as to assert that Nigeli employed the concept 
of higher-order molecules, that is, of polymers, at a 
time when it was ‘unknown to chemistry’ (‘“‘zu einer 
Zeit . als die Chemie meines Wissens Moleciilver- 
bindungen als nihere Korperbestandtheile noch 
nicht kannte’’); this is not strictly correct, for the 
possible existence of higher-order molecules formed 
by tke union of many similar or identical unit- 
molecules was suggested by Berzelius in 1827 ?. 
It seems, however, only reasonable to accept the 
testimony of Pfeffer that the notion was not widely 
known or widely accepted among chemists at the 
time when it was successfully applied by Niigeli 
It is in any event certain that Nageli owed nothing to 
Graham in this respect, for Graham’s suggestion that 
“colloid molecules may be constituted by the grouping 
together of a number of smaller crystalloid molecules” 
appeared in a paper of 18624, whereas Niageli had 


studies. 
muscle, 


for some 


* Substance of a lecture in a series, “‘Case Histories in Biological 
Discovery’, delivered during Trinity Term in the University of Oxford, 
ind arranged by Dr. A. C. Crombie and H, B. Havré. 


formulated his hypothesis fully in his monograph on 
starch-grains. published in 1858 4 It 
probable that the idea of polymerization was in the 
notion without much empirical sub 
stance, during the ‘fifties; but. if so. it is certain that 
Nageli was among the first to make use of it and to 
give it the empirical substance which it lacked. 

(2) Nageli seems to have been the first to appreciate 
the presence and importance of a variety of cohesive 
forces in the structure of living matter at the molecular 
level. That this idea was in itself very original I 
cannot assert, though I believe it was; but the empiri 
cal observations by which Nageli sought to establish 
it, and the arguments drawn from these observations 
are, I think, among the most original, as well as the 
most lasting. of his contributions. I describe this as 
a ‘lasting contribution’ because it seeyns to be a vague 
pereeption of what is more precisely forinulated in, 
for example, the theory of Haftpunkt 

(3) A final original and lasting contribution is his 
this dangerous word) 


seems to me 


air, aS Tere 


discovery (for here we mav use 
of microcrystals or submicroscopie regions of lattice 
order in starch-grains and in the walls of plant-cells, 
together with the extensive deve lopment of his 
theory of the 
in plant-cell walls. 4 

For the sake of completeness it will be as well 
to quote here Nageli’s formulation of his set of 
hypotheses concerning the structure of ‘organized 
materials’, by which he meant the structured parts 
of organisms, as contrasted with, for example, blood- 
plasma or cell-sap. In this passage®, which belongs 
to the middle period of his activity. he is still using 
which it was usual to call 
that he is the 
term to designate his poiymer-particles. 
This usage will be more readilv grasped if it is remem- 
bered that the ‘atoms’ mentioned in this passage 
are ‘atoms of starch’. or 


universal presence of such structures 


an old terminology, in 


molecules ‘atoms’, sO able to use 


‘molecule 


‘atoms of cellulose’, or even 
‘atoms of albuminous material’. 

“Organized of erystalline, bire- 
fringent molecules (themselves consisting of very 
many which lie freely, but with a definite 
regular arrangement, alongside one another. As a 
consequence ot preponderating attraction, each is 
surrounded in the moist state by an envelope of 
water; in the dry state they touch one another. 
Hence there are in organized materials two kinds of 
cohesive force : one unites the atoms to form molecules, 
in the same manner as they unite in general to form 
erystals; the other unites the molecules.” 

In his later writings, Nigeli calls his erystalline 
particles Micelle, or Micellen (for, in unkonsequenter 
Weise, as Prof. Frey-Wyssling says, he used both 
forms of the plural), a word which has passed into 
English as (still considering the plural) micelles or 
micella. 

Fig. 1 shows, above, one of the two figures given 
by Niigeli to illustrate his concept of micellar struc- 
ture; and, below, a diagram published in 1929 by 
the late Prof. Seifriz (the illustration is mnade from the 
diagrams as reproduced in Prof. Frey-Wyssling’s 


materials consist 


atoms), 


| 
4 
a 
3 
py * 
3] 
| 
; 
ae 
% 
aN 4 


of Prot »plasm ot 
kind permission of the author and of the 
Publishing Co.. of Amsterdam 

superticial resemblance un the 


act the 


hook phology 


1053, by 
| 
There is 


liagramsa, but in f concepts represented are 


mech another than are the cdiagrarme- 
ndleed, the 
Tre the 


lustrate his 


nearer cone 
concepts are irtually identical 
Nage lh did not wive a tivure to 


tor bye 


first place, 
yeneral notion, so we have content 


Between the 


ith one representing a particular case 
uwyer blocks. representing the mucelle. where in 
the weneral case there is simply water or sore cliliite 
aqueous solution, we ses smuiller blocks representing 
ome mmerusting material, such as lignin lo obtain a 
representation of the general case, we have to think 
these awavo : we then have only micelle and water. 
n Seifriz’s diavram Phen. Seifriz has represented 
the mistitient molecules of t hie whiecl 
hould be shown in Nageli’s figure. but are not 
Seifriz’s diagran was drewn as an interpretation 
fr its obtained in X-ray analysis by K. H. Mever 


unl H. Mark*, and the diagram was ad by 
Mever as a 
vicellar order conceived in exactly the same way by 
by Seifriz and Meyer Nageiis tigure 


published in IS77: but the concept it 


pte 


correct interpretation® Thus we 


illustrates: Was 


rtually perfected im and completely formed 


sufticiently remarkable, even though 


| 


Fig Ordered regions in a gel framework. Left, locally parallel 
d chain mol les: right. loeal formation of a ervatal lattice 


Publishing 
Protoplaam, Pig. 54 
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more recent work has shown that the Serfriz diagram 
In a most inadequate representation ot what seems 
to be the actual structure of cellulose But this is 
not the end of the matter 


Nageli's concept ms, of course, intended to have a 


much wider generality than Seifriz’s model, which 
was suggested only for the fine structure of natural 
cellulose; but Nageli was. of course. as a botanist. 


nterested im the structure of cellulose. 
of order undoubted, 
intended to explain. also, the structure of this sub 


particularly 


and his micellar Was 


let us consider 


stance as it occurs in plant cell-walls; 
the further deve lopment of ideas on this strueture 


t preset tt 
Right, a tt kK. HS t ell 
t pri Kratk Fr 
The s ve hea 
iver. ! tt 
and A. lie witt rew k 
pert fi rs. In 
New h. H. M t \ Sunthet iH 


Seifriz. in making his diagram. had neglected an 


argument already propounded by Sponsler and Dore 


in 1926 Sponsler upposes that t he polymer 


chains in plant-fibres must be of verv great length. 
for one of the most striking features of plant-tibres 
is ther verv great tensile strength This argument 
from tensile strength to continuity of polymer chain 


yvenerally aecepted 
Navgeli 


at least in its application to the fine 


widely known and 
Thus later workers modified the 


soon became 
as valid 
Seifriz diagram 
of fibres) in various ways, to make it more 
with the known facts of tensile strength 
though there 


‘bricks in a 


structure 
consistent 
of plant-tibres were other reasons for 
modifving the original model, 
for it seemed that the length of the micelle must be 
600 A.. the minimal length X-ray 
whereas Staudinger obtaimed values for the 
whi h 


wall 


about yiven by 


analysis, 
would 


molecular weight of natural cellulose 


suggest a chain-length of 10,000 \ 


It was suggested 
The 


also 


micelle 
Fig. 2, 


Wy ssling’s hook 


that one chain might belong to many 
model thus arrived at 
derived from a figure in Prof 


is ilhustrated in 


e208, 

Q 

) —V / \\ 

| | 

from Nageli and Schw ener i wit | 

i K. H. Meyer (193 Above, reproduced by permiss 

Morphology of Protoplasm, Fig. 59; and below. by permission of 

| | 

| 

rs 

in 1863. This Nig 
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Although these drawings were pre 
ad rally tor the book pub 
lished in 1953. 


est 


they repre sent suy 
On the left 


isa tigure showing the fine structure 


made earlier 


proposed by Herrmann, Grerngross 
and Abitz!! for gelatine. 
riuht the model for celhilose 
yeested by Frey-Wyssling! 
It will be that this 
both the requirement ot 
micelle (localized regions of crystal 
order) and that of very long poly 
Phe chains lie paralle! 
in some regions and are elsewhere 
loosely Where they are 
vive a lattice with the 


and on the 
new 
Prot 
Seen model 


satisties 


mer charms 


arranged 
parallel they 
opt il properties of a ervstal 

stricture 
} 


Phis notion of the fine 
of fibres was found unacceptable by 


K. H. Meyer", 


the regions of 


vho suggested that 


lattice order were 


themselves It 


more correct, he Writes, to 
the micellar structure as 
3 of 
limit Is set 
the 


tibre 


represent 
in Fig. 874 [on the right of Fig 
this article}, 


to the 


where ro 
ervstalline 
cdurection 


regions mn 
parallel to the 
iXis.’ 

rhe figure on the left shows ashight 
the Frey-Wvssling 
model, a modification suggested by 
Kratky m 193s "4 Fig. 4 
Meyer's ‘micellar ropes’ cross-section 


nodification of 


sho Vs 
The diagonal 
strokes represent the position of the ‘ghicose rings’ (in 
the regular 
lattice 


the cellulose molecule), arrangement of 
which the crystal Phis 
micellar ropes is accepted by Prof. R. D 


gives notion of 
Preston. in 

Volecula, 
Fig 5 shows an electron 
the cell-wall of the al 
( lado phora ru pestris showing just such ropes as Mever 
had postulated Prot 

with this micrograph 

We seem to have a long way from Nagelis 
model In fact. however. this deve lopmne nt of ideas 
took place in Nageli’s mind between IS77 and 1879 
he himself that the 
ength of plant-fibres requires a modification of 
IS77. that what ts 


ture of 


his elegant monograph, The 
the Plant Cell Wall, of 1952 


micrograph of a laver oft a 


Preston has kindly supplied 


Connie 


for im suyvested tensile 


model of and pointed out 


~ 
SS 
4 


ntain water, air or cementing materials, 
Interscience Publishers, Inc., © 
Natural and Sunthetic High 


viewed trom 
ot cell axis 24.000 


154, 70; 1961) 


ya rapestris 


required Is that t he micelle should together 


end to end, 


so as to form continuous strands. 

iJlustration of what I may 
call the Nageli’s ideas It. os 
clear that he true insight 
the strueture of the objects he Was eNBINININY >; for 
call 
the results of mere 


How did he 


This must serve as an 


‘predictive fore: ot 


must have obtained into 
them, are too 
What then 


at these 


his predictions. if we may so 
to he 


method 


elaborate luck 


was his arrive 
results 

It is often supposed that Nagelis principal tool 
and if this had been 


the case it might perhaps be argued that the model of 


was the polarizing microscom 


discrete ery stallites surrounded by enve lopes ot water 
would be the 


observed 


obvious for the 


crain between 


st and most 

phenomena \ starch 
rulite cross characteristic 
d of radially 


Dry starch absorbs and in certam 
without 


‘ rossed rite ols ~} ows the spohie 


ota spherical body arranged 


COP TLP 
erystallites wate 


starch-grains swell very” greatly 
Thus «a svstem of radially placed 


ervstallites with inte rspaces contaiming 


reagents 
losing their shape 
water seems, 
an almost inescapable proximate hypothesis 
When it is 


also optically antsotropi 


y rhaps 
for the structure of the 
added that 
and liable to swelling. 


starch yrain 
cell-walls are 
the initial stage of generaliza 
tion is also given 

The truth is. however, that Nageli had completed 
his model for the structure of starch-grains 
before he made any extensive use of the polariscope. 
The rgested in the os 


exactly that represented by the figure in my Fig. 1 


fine 


model sug monograph ot 
even the encrusting subst unce is here appropriate ; 
for Nageli knew that 
starch-grain, though he incorrectly identified the less 
soluble as cellulose Indeed, the figure (Fig. 1, here 
is particularly apt to illustrate the concept of 1858, 


there are two substances in a 
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for it shows no internal order in the micelle of starch; 
and in 1858 he had not yet decided that the micelle 
were micro-crystals*. He says explicitly that the 
forces holding the individual molecules (then called 
‘atoms’) together within the micellw are ‘analogous 
to the forees of erystallization”’, but are not identically 
the same as these forces; for starch is formed in the 
plant from aqueous solution, but is not itself soluble 
in water, which it would be (he argues) if composed 
of crystals. 

This statement is of the first importance. In the 
first place it shows, I think conclusively, that Nagel 
was not then using the polarizing microscope. Then. 
it seems to me that, had he from the first believed 
that the compound molecules, later called micelle, 
were in fact erystallites, he might have had more 
difficulty in conceiving that idea which is, if not 
identical with the notion of polymerization, at the 
least a close precursor. For the molecules, or ‘atoms 
of starch’ as he then called them, would simply 
have been united by what seemed to be the familiar 
forces of crystallization, and no new and unexplained 
forces need be postulated. 

I will now attempt to give some idea of the process 
by which Nageli arrived at his important 
hypotheses. As I have pointed out, most of these 
hypotheses are already formulated in the monograph 
on starch-grains, of 1858. This monograph is a huge 
work of more than 600 quarto pages, of which pro 
bably 550 are in a type usually reserved for footnotes. 
Though I have read it, it cannot Le expected that | 
should do more here than give a summary account 
of what seem to me to be the moat siznificant observa- 


most 


tions and the most important arguments 

The notion of a system composed of solid particles 
‘lope of water, a system 
rigid, 
suggested by the phenomena of imbibition and of 
swelling, particularly swelling without loss of shape, 
but also, I think, by his belief that starch-grains grow 
by intussusception From a review article by N. P 
Badenhuizen'*, I gather that there is little doubt 
that starch-grains grow by deposition on the outer 
surface, and not by intussusception, so that this 
looks like an beliet truth 
Rut I think it likely that Nageli had first formed the 
h more probable hy pothesis!” that cell-walls must 
least partly by mtussusception, and that this 
melined him to believe that the same could be asserte d 
He does refer in his monograph 


each surrounded by an en 


which, however, is itself solid and was partly 


erroneous lealing to a 


grow at 
of starch-grains 
to the vrowth im length ot some cylindrical 
that this can 
accounted for by passive stretching of an already 
Naturally the allotted to the 
cell-walls cannot be very great in 


colls, and argues cogently searcely be 


fore a wall* 


consideration of 


apace 


aon onograph on stare h yrains, and it Is possible 
that they were of greater Niigeli’s 
theorizing than the space assigned to them would 


e in 


suggest 

The hypothesis ot supermoles ules (polymers) is ot 
yreat interest, and IT am far from certain that all the 
influences leading to it are made explicit in the mono- 
that this idea latent in the 
osmotic phenomena, which was 
is it was to Graham 


P flanzenphysiclogische 


graph. I was 


work 


suspect 
earlier on 
certainly well known to Nageli, 
(the first the 
Untersuchungen, dated 1855 and published with the 
volume, Die Starkekorner. dated 1858, is 
concerned exclusively with phenomena) ; 
but this is a subject which I have not yet been able to 


volume of 


ond 


osmotic 


investigate 
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The expheit argument seenis to be 

(1) Stareh-grains are composed of alternating 
layers of dense and loose material, the loose material 
being much richer in water than the dense 

(2) The whole grain is, however, certainly all 
starch (or at least, the cellulose which he thought to 
be present is evenly diffused throughout the grain, 
and does not account for the 
layers). 

(3) The only explanation of the difference in water 
content in the alternate lavers is that the particles ot 
starch are larger in the dense than in the loose layers 
but, since both large and small particles are chemically 
starch, the larger must be compounded from the 
smaller, which, of course, cannot 
molecule each. 

(4) Nageli asserts that the larver particles 
cannot be isodiametric, but must be elongated in the 
direction of the radii of the grain. This is, of 
course, a subsidiary proposition, and the hypothesis 
of compound not depend on it; 
but it is of considerable importance in the develop- 
ment of the theory of fine structure. 


difference between the 


be less than one 


also 
stare] 


molecules does 


All these conclusions, which together give an out 
line of the main argument, seem rather poorly sup 
ported when examined individually. Nageli could 
not be very certain that the lavers differed only 
physically, not chemically, from one another; though 
he gives evidence for his belief that the difference 
could not be <iue to the second substance which he 
thought to be cellulose: if the starch is digested out 
with ptyalin, a complete ghost of ‘cellulose’ remains. 


The conclusion that the difference is physical 
would receive powerful support from Nageli’s 
mathematically developed argument based on the 


supposition that growth is by 
the basic supposition is erromeous 

Nageli’s for the larger 
compound molecules im the dense lavers ot the starch 
grain are extremely complicated, and it is not easy 
to decide the degree of interdependence between the 
parts ot the whole logical complex 

Pwo mam arguments seem to by 


intussusception; but 


arguments* eXistence ot 


involved 

First there is an elaborate dvnamical argument. 

the that 

kind of structure 

bricks in a wall 

gyested by the belief 
fine 


based on 
have the 
a sort ol 
is itself su 
two possible 


organized roatertials 
illustrated in Fig. 1 

structure. The model 
that there are only 
the wall’ 
on the other. 
The network-model is then eliminated by the 


structures ks at 
on one hand, and a network structure 


follow- 


ing argument. Stareh can swell to 27 times its 
original volume; it then contains 90-98 per cent 
water, and between 10 and 2 per cent starch. Some 


cell-walls may probably contain as much as 200 or 
more parts of water to one of solid. If the solid parts 
formed a kind of seaffolding full of holes able to con 
tain water, it would follow that starch and cellulose 
must possess a high degree of extensibility, a property 
entirely foreign to them Further, it 

sarily be possible to express water by 


would neces- 
echanical 
the cellulose- 


cellulose 


means but this is not possibile with 
jelly. He that 
walls may even be brittle. 

To account for both rigidity and swelling of the 
he 
starch to starch, and the other attracting starch to 
water. He supposes the starch starch force to be 
inversely proportional to some power of distance, and 
the starch—water force to be inversely proportional 
to some higher power of distance. 


notes extremely 


system, postulates two forees, one attracting 
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|= 
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. 
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and 


lp 


where p and g are positive, and A and B are para 
meters 

At some distance determined by the 
which of course are constants for any one system, the 
forces will be equal At anv lesser distance than the 
distance of equality, the attracts 
preponderantly; at any 
attracts, preponderantly, starch. 
repetitive pattern of blocks of starch separated by 
layers of water and allows for forced drying and 
re-imbibition with 

An extremely elaborate development of this funda 
menta! dynamic idea enables him to show that. given 
the initial postulates, the width of the layer of water 
would be greater if the particles of starch were smaller 
Thus, if his mathematics and dynamics are correct, 
the deliver a connecting 
particle size with quantity of water. So, 
that all particles are chemically starch, the notion 
that the compound molecules in the dense layers are 
larger than those in the loose layers acquires a certain 
That rather 
hypothe tical 
compound 


parameters, 


water 
starch 
us the 


starch 
greater distance, 


This gives 


water 


postulates hypothesis 


accept ing 


remains, however, 

Phat he really 
particles im this 
least two 


status status 


tenuously came to 
believe im way Is 


improbable, and he gives at much more 
direct arguments 

Now it is possible to conceive of the relation of the 
particles of solid starch to the enveloping water im 
two ways: either that each atom of starch 
of 12 atoms of carbon, 10 of hydrogen and 10 of 
oxygen) is surrounded by an envelope of water, or 
that several atoms of starch are united to form a 
molecule, lving in an atmosphere of water the 
fact that the water-content of solid Varies 
bet ween widely separated limits cannot bn reconetled 
with the supposition that each atom of starch is 
surrounded by an envelope of water; for then 
they would have to have a variety of properties 
in the solid state; they would have to attract water 
in various quantities. In a word, there would have 
many modifications of 

different 
We are therefore led to adopt the second SuUpposit hor 


(CONSISTING 


starch 


to be as insoluble starch as 


there are amounts of contamed water. 


as the more probable’’¢ 
different 


that is, the supposition that 
starch-atoms can combine to 
form starch-molecules of different When, im 
the just quoted, Nageli speaks of starch 
containing very different quantities of water, he ts 
thinking of the swelling of starch-grains on treatment 
with heat or with reagents. He must therefore argue 
that treatment of starch with the reagents 
eerned does not alter the starch chemically, and he 
Writes: 

“It is not possible to, explain this phenomenon 
merely by the supposition that starch possesses for 
acids, for alkalis and for water at higher temperatures 
a greater affinity than for water at lower temperatures 
Were this the cause of swelling, it would follow that, 
on the neutralization of the acids or alkalis and on 
cooling, the fluid taken up in must be 
released*.”’ 

He also notes that in all these cases, the swelling is 
a threshold phenomenon; heating must reach a 
certain temperature, and acids and alkalis a certain 
concentration before there is any swelling at all. The 
degree of polymerization he postulates ean be judged 
by his computing the possible number of starch- 
atoms in @ molecule to be “up to 9,000". 


mumbers of 


con 


eXCess 
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We may now consider how he 
that the compound for polymer) molecules must be 


attempts to prove 


elongated in general form. 

He argues that the rigidity of the whole structure 
that the solid 
attractions im different 


cell-wall) 
datferent 
directions, and he considers that it is 


starch-yrain or 
part icles 


requires 


“simpler anc 
more natural’? to suppose that this is due to thei 
being anisodiametric, rather than to postulate 
different forees exercised in different directions by 
isodiametric particles. 

This argument, which was probably 
1858, prevents him, I believe, from completing a 
most ingenious and argument based 
on the phenomena of cracking of starch-grains in 
From the space given to 


eorrect in 
characteristic 


shrinking or im swelling. 
these phenomena in the more empirical part of his 
monograph, and from their be img ¢ xplic itly referred 
to in the theoretical part, it seems that they nnpressed 
his mind strongly 

Starch-grains are commonly composed of concentric 
spherical or ovoid shells, but when they are clried 
they do not, he says, show fissures between the shells, 
but very often do show radial cracking. This he 
interprets as proving that the particles “must have a 
radial as well as a concentric ordering’. I cannot 
find that he anywhere makes clear that a mere geo 
metrical ordering of particles in rank and file scarcely 
explains the observed phenomena. Unless Iam greatly 
mistaken, what is required is a difference of attraction 
between particles ; the attraction being greater alony 
the radius of the starch-grain than in the tangential 
clireetion. If this could be 
arrive at rod shaped compound molecules with thei 
length the radiis of the But this 
would, of course, not be consistent with the postu 
late that  isodiametric 
supposed the 
required to exercise different attractions in different 


conceded, we at once 


along yrain 


particles, such as he 
starch-atoms to be, must not be 
directions. 

Yet. in this discussion of eracking, 
early in the monograph, he does seem to have made 
up his mind on the presence of rod shaped compound 
molecules; for, that cracks 
the radial direction the 
reagents, he adopts as an explanation that in this case 
water-particles are inserted preferentially along the 
radius, which the radial 
relatively, just as in drying the radial dimensions are 
relatively the water lying 
principally tangentially between particles. Neither 
of these explanations seems to be very lucid unless 
that different 
starch particles im the 


which occurs 


also in 
under 


noticing oceur 


when yrain swells 


increases dimensions 


increased by removal of 


we do forces are 
between the 
radial and tangential respyetively. 

Compared with the mass of work under review, my 


But if 


conclusions does it 


assume operative 


two directions, 


account, long as it is, is inadequately brief 
it is of any value 
seem to hint at 
to offer; for a 
necessarily disappoimting. 

It seems to me probable that the elaborate theoriz- 
ing in which Niageli indulged was to a minor extent 
responsible for his conclusions: that its chief function 
was to fortify his mind; to give him courage to make 
his way through an immensity of tedious detail (he 
weakened his sight seriously by the extreme assiduity 
of his microscopic studies), and courage to enunciate 
with conviction conclusions partly, if not wholly, 
arrived at by a process of independent judgment 
exercised immediately on his 


at all, what 


Some conclusion I feel called on 


case-history without a diagnosis is 


observations. It is 
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both Hofmeister 


Neharfainn 


not without significance that 
Ptetter him for his 
to be the same quality as that referred to by Aristotle 
under the called by Kant. 
Vutterwit lack of which, as 
Kant good Wi 


characteristics 


which 


ZY and 
This is something the 


remarks, no schooling can 


cannot analyse it but one of its 
appears to be the ability to judge the relative PETLppOn 
tance Of a prece of ey idence; this is illustrated, to give 
only one example, by Nageli’s willingness to alter his 
model, which the 
vhen he found it inadequate to account for the 
trenyuth ot fibres It 
faculty which many. 


had in an unusual devree 


seemed to fit a number of facts, 
tensile 
plant does appear to be a 
but not all, great scientists have 
Mendel mn ust have had it 
lv or he would have rh unable ws we're 
facts offered 


his contemporaries to digest the mass of 


by Gartner. Claude Bernerd. on the other hand, ts 
perhaps an example of a scientist who lacked this 
power His results seem largely the product of an 


ccellent method and when called on to guiless 
he commonly guessed wrong Perhaps Faradey 
and Clerk Maxwell present a similarly contrasting 


NEW installation for radio astronomical and 
A upper atmosphere researe h at the Roval Radar 
Establishment, Ministry of Aviation, 
been constructed on the site of a 
Defford, Mal The 
ntially of two steerablk and mobil radio tel SCOpes 
reflectors 25 m. (S82 ft.) m 


rece ntly 
former airtield at 


has 


near ern equipment consists 


with paraboly diameter, 
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The 


of 


interferometer (Fig. 1.) 
wick 


is an radio telescope 


can be op rated over a wave-lengths 


lown to a few centimetres, and their spacing can be 
1.000 mm. om 
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to about anv onmentation for 
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thon It is 


angular resolu 


planned to use the as radio 


meters for the reception of radio emissions and also 
vith transmitters for radar astromormy The ami 
vas to devise a radio telescope svstem which would 
combine sensitivity, accuracy and versatility 

Before describing the equipment m= more detail 
some of the gurdin principle overning the 
of system will be outlined \ parabolic refleetor ts 


particularly suitable for a radio telescope which is to 
he steerable in any direction and capable of changmy 
vave-length easil The sensit tv of a radio tek 

cope When receiving radio emissions is proportional 
to its collecting area A the least anvle that can be 
resolved approximately > Dwhere J) is the diameter 
of the aperture When used with a transmitter im 
adio reflexion experunents the echoed signals are 
proportional to 1? The shortest wave-length 
to be used determines the accuraey required im the 
surface contour of the reflector, and surface deviations 
hould not exceed 16 in working conditions (about 
mm. at crm While metre wave-lengths 
are appropriate tor much radio astronomical work 
there is an important field of research at shorter 
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Evaporative Cooling of Circulating Waters 


L. D. BERMAN 

Translation Editor H. SAWISTOWSKI, Dept. of Chemical Engineering, Imperial College, London 

In this book the theoretical principles and methods of the evaporative cooling of water in ponds, spray 
tanks and coolers are discussed. The first part of the @ook deals with the problems of heat and mass 
transfer during evaporative cooling, the theory of coolers, and some of the problems of the hydraulics 
ot coolers ; the second part describes the design of coolers for circulating water, methods of calculating 
their cooling capacity and the main principles of their use 402 pages. {£7 net ($20.00 


Progress in Nuclear Energy 


Series 11—REACTORS, Volume 2 

Edited by H. R. McK. HYDER, A.£.R.£. Harwell 

In this authoritative volume 16 review papers are included covering such subjects as Experimental 
Work with Aero Energy Fast Reactors—R. D. SMITH and J. E. SANDERS: Long Irradiation of 
Natural Uranium—D. S. CRAIG, G. C. HANNA, D. G. HURST, W. B. LEWIS, S. A. KUSH- 
NERIUK and A. G. WARD, and An Appraisal of the Enrico Fermi Reactor—A. AMOROSI and 
]. G. YEVICK 576 pages. £5 §s. net ($15.00 


Frequency Modulation Theory 


Application to Microwave Links 
JACQUES FAGOT and PHILIPPE MAGNE, Compagnie Général Télégraphie Sans Fil 
Collects for the first time in one authoritative volume comprehensive iniormation on frequency modula- 
tion and radio beams, including sections on Propagation Energy Transfer, Distortion and Noise in 
Frequency Modulation, Propagation Distortion and Transmission of the Overall Information 

§04 pages. £5 net ($15.00 
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This authoritative volume represents the first systematic and thorough treatment of all ciliate goups 
and of all significant literature concerning them since Butschli’s comprehensive monograph published 
in 1887-1889, nearly 75 years ago 

All recent advances in biological investigation of any kind involving ciliated protozoa are covered, and 


some 1,700 significant research papers, monographs and books are cited in the bibliography 
320 pages. SOS. net (812.00 


The Use of Oxygen in the Electrometallurgy of Steel 

G. M. BORODULIN Translation Editor H. T. PROTHEROE, Dept. of Metallurgy, University of Sheffield 
It is difficult to overestimate the importance of the use of oxygen in electric steel melting practice 
In this book, translated from the Russian, the use of oxygen is examined in the electro-melting of 
stainless, transformer, cracking, high-speed, chromium-nickel, structural, ball-bearing and high-carbon 
tool steel. Information is presented about the quality of metal melted with the use of oxygen and about 
the technico-cconomic details of the process 


his volume is written for foremen and engineer-electric steel melters, and will be useful to students 


of advanced metallurgical institutes 120 pages. §0s. net ($8.50 


The Physiological Regulation of Salivary Secretions in Man 


ALEXANDER C. KERR, Associate in Physiology, Forsyth Dental Infirmary, Harvard University 

Describes experimental investigations of the response of human salivary glands to reflex stimulation 
It begins with a review of the background of the subject, continues with sections on methods, and the 
development of new methods for the study of the output of human saliva, and is completed by five 
chapters describing the results obtained by the application of these methods to various aspects of the 
human salivary reflex 100 pages. {£2 net ($6.50 
All books gladly sent on 14 days’ approval 
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| Metallurgical 
_ Microscope 
_ Model No. 3227 


We produce high purity 
Antimony, Arsenic, Lead, and Tin 
for use in electronics and other 
industries. In every case the minimum 
purity is 99°999°,, and a certificate of 
analysis accompanies each delivery. 
Enquiries are invited. 


ASSOCIATED LEAD. 


MANUFACTURERS LIMITED 


CLEMENTS HOUSE, 14 GRESHAM ST.. LONDON, E.C.2 
CRESCENT HOUSE, NEWCASTLE 
LEAD WORKS LANE, CHESTER 


Export enquiries to 
ASSOCIATED LEAD MANUFACTURERS EXPORT CO.,LTD 
CLEMENTS HOUSE, |4 GRESHAM STREET, LONDON, E.C.2 | 


Designed 
specifically 
to fulfil the 
requirements 
of Technica! 
Colleges 


For details of this instrument and others in our 
range of metallurgical equipment, write for 
literature (Publication No C255) to — 


R. & J. BECK, LTD. 
69/71 Mortimer St., London, W.1. 


GREEN’S’ PURE 
FILTER PAPERS 


Have you received a copy of 
our 
free descriptive catalogue, 
N.G.60 ? 


J. BARCHAM GREEN LTD.., 
MAIDSTONE ENGLAND 
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4782 


to about 1,000 m. was chosen as appropriate for many 
Purposes tlie vi ‘anve of LO erm. 
onds ot 
was specified that when operating at a 
me the distances between the 
hould not var nore 


angles to 


fo ensure an angular accuracy of a tew 
are it wiven 
phase centres of 
and 
the line 


Spe 
two aerials than | cm 
elative displacements at right 
ome them be not more than a few mm 


Phe maim contract for the 


vith Werkspoor, which possessed unique qualifications 


equipment was placed 


n having previously constructed in Holland an 
radio tel Scop ot the required size as well as 
design and 


bridyves 


having special experience in the manu 


ontracts were arranged 


of traction equipment, and 


scale structures Several sub- 


sith British firms, and in particular the radio tel 


erected at 

Engineers), Ltd 
Several factors determined the 
hai to be nearly flat 
cm. and with no screening of the 

vation, with freedom from sources 


scopes were Defford by Carter-Horseles 
choice of a site 
distances of about 


field of view above 


over 
i few degrees els 
of radio interference, and within a reasonable distanc« 
f the main Establishment at Malvern. The former 
Defford airtield titted these requirements satisfactorily 
as well as providing runways suitable for the laying 
of tracks to support the which are 
steel] 240 
Two intersecting runways were required and the 


and 2 


mobile aerials, 


constructions each weighing about tons 


lisposition of the tracks is shown in Figs. 1 
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from the 
aerial can rum alone the 
other along cp It 


the tracks 


Core 


The length of 
about 750 m 


imbersection is 
track 


in direction ASL and the will be 


seen that anv relative position can be achieved, the 


700-1200 mm. depending on 


all 


maximum spacing 
Alon each runway are two 


tracks ft 


direction 
sets of standard double railway 
triangular 
driven along the 
brought to the 
the radio 


means of hydraulic jacks 


Kach radio tek scope 1s supported on a 
which 
When 
positions for an 
Vt ad by 
On each aerial, running, braking, levelling and lock 
ing are all controlled from one panel 

Although the 


electrically 
have 


can be 
they 


carriage 
tracks been 
required experiment, 


teles« opes are 


closely 
contour, it is in fact polyhedral and 
1.464 triangular These are in 
each set being separately adjusted to the 


radio telescope reflector is 
parabolic im 
consists ot facets 
sets of 4, 
correct position after mounting im the 
In this way a high accuracy of contour, 
limits for 1? em 
The retleetor is constructed of 
minimize differential heating and 
and reduce heat 
focus during so The 
20-m. mean diameter, is of fine 
wires 1-25 mm. in diameter with 
The part, to 
diameter, is of with 
twice the 


framework 
within the 


attained. 


specified wave-length, 
can be 
wire mesh to 
consequent distortion, also to 
reflected to the 


region, of 


lar obsery ions. 
central 
mesh composed of 


7 25 mm remoaainimg outer 
slightly thicker 


spacing 


Wires 


about spacing concession in the 


interferometer (Crown copyright) 


% 

| 

| 
a 
4 
a 

Fig. 1. The radiotelescope 
4 
| 
1% 


ter mesh eases mechanical cor 


uction without serious detriment 


performance, sSimce it entails only 


mall less of reflexion efficrency 


wave-length In amy 


ent. when highly sermsitive 


eters are OyM rated at short wave 

nuths, it is sometimes advisable ' 
t to attempt to utilize the whol 

flector since ‘spill-over’ tends to 
ny in unwanted radiation from 

he yround The focal length of 


the reflector Is approximate ly 12m 


rel the Position and polarization 


j 


f the aerial feed at the focus are 


dyu table during orm ration by a 
echanism behind the re lector ‘ 
The retlectors have alt-azin uth 
ounts, and are provided with 
ervo-motor drives The central 
pivot for azimuth rotation takes 
about half the load, the other halt - i 
beige shared by four wheels running 


on a horizontal eireular rail of 


diameter mounted on the 

carriage The system is designed 

to give a pointing accuracy of better 
rin of are at azimuth ' 


than 3 
nad ele 
12> per min 
vorking condi. ions and wind speed 


rh. pp. th 4 


ation-rates up to arel 


respercti ely m nol nal 


p to 


Each aerial is provided with 

mechanical analogue converter 
or ‘pilot’ whi h automatically trans ‘ 
forms celestial co-ordinates of de 
clination and hour angle mto az! 4 
muth and elevation With this “ 
adevice a celestial object uch as a i 
rudio star can be followed contimu q 
ously When the two rackio tele I 
copes are used together as an a 
nterferometer they must track 

ilttaneously ou the same Fig Diagram 
and they must be connected lir 
oyvether to combine the radio 

ils they receive The first requirement is met by 
providing a control room at the intersection of the 


runwavs where the directional data of the radio 


telescopes are displayed and from which both equip 


nents can be controlled In meeting the second 
requirement the interconnecting cables must satisfy 
certam stringent conditions there must be little 
hange of electrical length due to temperature 


floetuations or moisture, and reflexions at connecting 


and attenuation in the cables must be small 
(‘oaxial cables are used of which the 
a solid aluminium tube filled with drv pressurized 


held by a helical 


pomts 


outer conductor 


r, and the imner conductor ts 

nembrane spacer For thermal insulation and 
protection, the cables are surrounded by glass wool 
ind bituminous felt and placed in concret: cable 


luects Connecting boxes are intervals 
along the 


connectors are 


placed at 
cable run as indicated in 
designed to 

reflexions 


f about 50 m 

Fig. 2. The 

minimize discontinuities and consequent 
The behind 


large enough to accommodate two high-power radar 


specially 


cabins mounted the aerials are each 


transmitters as well as receiving and other apparatus 


If desired, one aerial may be used for transmission 


other for reception to eliminate some of the 


ancl the 


June 24. 1961 


- 
i 
N 
part of th nstallation total lengtl the track 
n AB is 1.5001 und that in direction CD is 7501 


arise in common transmitter 


highly s 


transmitter 


difficulties which 
Systems 


can 
with nsitive receiving 
with 24 MW 
vorking at a 
installed in 
transmitter 


receiver 
devices At 
peak-power and 5 us. pulse-length 
1300 Me.s 
and in the 

peak-power, 200 us. pulse-length. with 
200 and ooo Me. 
s. it is planned to utilize the 2 MW 

available im the 45-ft 


prese mt, a 


frequency near has been 


one of the cabins, 
KW 
operating frequencies at 
At 3.000 Me 
D> us. transmitter already 
radio teles« ope at Malvern 

It will be appreciate d from this desert iption that the 
new installation is a major addition to British facilities 
suitabk 


othe 


with 


for the radio exploration of space It is a 


radio emission 


observations of 
different 


instrument for 
such as 


Earth 
solar system 


originating from sources 
radio stars, the Moon and 
satellites and space probes. Within the 


radar methods can also be applied In the 


Sun, planets, 
upper 
investigations can be made of meteors, 
The radio 
and high 
research in 


at mosphere, 
and 
stem 


phenome ma 


re 
versatility 


aurora, 
te lescope combines 
angular accuracy for a wide variety of 
and the radio phenomena of the 


radio astronomy 


upper atmosphere 
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NEWS and VIEWS 


The Henry Dale Professorship of the Royal Society 
Roval Society has ace pote la 
Prustees of the 


Couneil of the 
£100,000 from the 
late Sir Henrv Wellcome to establish and endow a 
Roval Society professorship in medical research 
be known as the Henry Dale professorship The 
Welleome Trustees have made this gift to commen 
Dale to the 


enerous gift of 


te 


orate the unique services of Sir tlenry 
Trust 
as his outstanding 


as its chairman for twenty-two years as wel 


eontribut rons and 
In accepting the gift, 


and great 


medicine in a wider context 


the Society satis 


expresses its gratituc 
faction in being associated with the Trustee im this 
act of honouring its distinguished Fellow, S.. Henry 
Dale, who has also rendered conspt uous service to 
the Society both as secretary (1925-35) and as pres! 
dent (1940-45) The Council of the Royal Society 
greatly this outstanding which 

to 


will significantly inerease the capacity 1 


values benefaction, 


yromote medical research rhe appointments to the 
Py 


new professorship will be especially, but not neces 
sarily exclusively, in relation to research in physiology 
and pharmacology, which are the particular interests 
Henry Dale. 
establishment ot th 

Sir Henry Dale’s eighty-sixth birthday, June 9. 


This announcement of the 


new professorship was made on 


of sir 


The National Institute for Medical Research : 

Sir Christopher Andrewes, F.R.S. 
ANDREWES retired on June 6, 
member of the 


SiR CHRISTOPHER 
thirty 
scientific 
was head of the Division of 
Research at the National 
and had been denuty 
1953 Sir Christopher's 


four vears service as a 
of the Medical Research Council; he 
Bacte and Virus 
Institute for Medical 
director of the 


atter 


iolow, 


Research, 
Institute simee scientific 
eareer coincides closely with the modern development 
is recognized internation 
field His 


outstanding work that 
in this he 


and he 
authority in this 
i with the 
discovery of the virus; 
and the viruses of influenza 


of medical \ irology. 


ally as an name will 


alwavs be 
led to the 
plaved a leadme 
ind other respiratory 


ip il scrent 


part, 
diseases have remained his 
This is illustrated by the 


Medical 


pe rsonal mitiative of Sir 


pr Interest 


courageous decision that was taken by the 


Research Council, on the 
Christopher. to set up a research under his 


tion in the Harvard Hospital at Salisbury for 


yroup 
lire 


the long problen of the 


term study of the elusive 
The combined laboratory and human 
that he established 


being admirably designed 


cold 


volunteer organization was 


universally recognized as 
for this type of work. and it is most gratifving that 
sur Christopher 8 persistence in the face of re peated 
disappomtments should have been re warded by the 
discovery at Salisbury, a vear before his retirement, 
ot methods of isolating and cultivating common cold 
viruses. Sir Christopher has also contributed to the 
increasingly important subject of the nomenclature 
and classification of viruses. He has lectured on his 
in many countries and he has trained many 


subject 
pupils ; the present flourishing state of medical 


virology owes much to his work and influence 


Dr. A. 


ANDREI WES I8 succeeded abs head 
Division of Bacteriology and Virus Research 
a National Institute for Medical Research by Dr 
\lick Isaacs. Dr. Isaacs qualified in medicine at the 
University of Glasgow in 1944. After house appoint 

ents and the tenure of a research scholarship in the 


Isaacs 


Sin CHRISTOPHER 


t the 


ment of in Glasgow he spent a 

in the Department of Medicine at Sheffield. 

ind then worked for two years with Sir Macfarlane 
Burnet m Melbourn 
influence on his subsequent career. Dr 
the se staff of the Medical Research Council! 
in 1950 in order to work at the National Institute for 
Medical Research in the Division of which he is now 
taking charge, and during the past ten years he has 
established himself as a 
virology. His interests have lain chiefly in influenza 
and related viruses, and he has been responsible for 
the World Influenza Centre which was set up at Mill 
Hill. in eco operation W ith the World Health Organiza 
study of the epidemiological aspects of 
the disease n relation to the appearance 
of new strams of their nee on the 
spread of epidemics from country to counsry. During 
the past few vears Dr Isaacs’ work has attracted much 
through his interferon, a 
il infee 


. 
Bacteriolow 


this experience has had gvreat 
Isaacs jomed 


entific 


leading research worker im 


tion. for the 
particularly 


virus and influ 


attention of 


a result. of vir 


subst produced in cells as 
tion. which has an inhibiting effect on viral growth 
This is a discovery with wislespread implications, and 
it has aroused interest and stimulated new research 


t 


in laboratories throughout the world 


ance 


Mineral Technolozy at the Imner‘a! College of 
Science and Technology: Prof. M. G. Fleming 


Dr. M. G. Freminc, who has been appointed to 
the new chair in mineral technology in the Depart 
ment of Mining at the Imperial College of Science and 
graduate of University. 

On leaving college he spent four 
finally holding the 


Technology, Is a Queen's 
Kingston, Ontario 
vears in the mining industry, 
appointment of chief metallurgist at the Paymaste: 
Cold Mine, Ontario Following the outbreak of the 
Second World War, Fleming joined the Royal 
Canadian Air Force, and after various appomtments 
in Training flight leutenant 
navigator with 435 Squadron from Down Ampney 
civiltan life im 


Command flew as 


Gloucestershire On his return to 
1946, Fleming was appointed to the staff of the 
School of Mines, which is one of the con 
stituent colleges of the rial College. becoming 
senior lecturer in 1951 and reader in 1958 These 
vears since the War have seen the establishment ot 


Roval 


the new degree course in mineral technology following 
the opening of the Mineral Dressing Laboratories in 
1953 Fleming's man interest has 
connected with investigations into flotation phen 
omena, part icularly the characteristics of secondary 
lead minerals, and he has also given much attention 
to the application of basie research to plant operation 
He is well known for his work in both these fields 
and has been consulted frequently by industry and 


research been 
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overseas Governments As a consequence, he has 
travelled widely and has first-hand knowledge of 
rn conditions m many part of th vorl hich 

ipled with his research experience, will prove to be 
of particular value to the Royal School of Mines whilk 
building up the traditions of the new Department— -a 
Department tl work of which is devoted to one of 
those fascinatu ren to b found Iving betw n 
pouar ience on one hand and conventional engineering 
on tl ther, and which only now are beginning to he 


ited systematically 


The National Institute of Agricultural Botany : 
Dr. P. S. Wellington, D.S.C 


WELLINGTON has been appointed issistant 


director of the National Institute of Agricultural 
Botany as from July 1, 1961 The vacancy was 
caused by the death of Mr. G. W. G. Briggs (Nature, 
190. S61; I961) sin 1952, Dr. Wellington has 
been the chief officer of the Official Seed Testing 
Station for England and Wales, which is one of the 


the Institute In this } 
been re sponsible for statutory tests under the Seeds 


branches of position he has 


ana has initiated ab program of investigations 
the methods of 
handling and conditioning the seed of farm and garden 
Dr. Wellington is a graduate of the University 
of London, obtained honours in 
College (Lmperial 
r he served as an observer 


mto problers arising trom new 
crops 
first-class 


of Sew nee 


where he 
the Royal 
During the Wa 


botany at 


College 


in the Fleet Air Arm and was awarded the D.S.C. in 

1941 

Internationa! Meteorological Organization Prize 
for 1961: Prof. K. R. Ramanathan 


Pror. K. R. RAMANATHAN, of the Physical Re 


search Laboratory, Ahmedabad, has been awarded 
the International Meteorological Organization Prizs 
for outstanding work in meteorology and inter 
national collaboration. Prof. Ramanathan studied at 
Vietoria College, Palghat. and Presidency ¢ ollege, 
Madras. and after obtaining a doctor's degree ia 
acience, he became a demonstrator in physics at 
lrivandrum College and later a research scholar at 
the University of Madras. In 1922 he joined Rangoor 


University College as a lecturer in physies. In 1925 


he beeame a member of the Indian Meteorological 
Department After having been director of the 
Kodaikanal and Bombay Observatories, he was 


appointed deputy director-general of observatories 
In 1948 he was appoimted director of the Physical 
Research Laboratory in Ahmedabad. Prof. Rama- 
nathan has worked on problems ot molecular scatter- 
ing of light in fluids, atm spheric and solar radiation, 
of the neral circulation of 


atmosphere, atmospheric ozone, physics of the 


study Indian monsoon, gr 
the 
ionosphere and aeronomy. 
the president of the International Union of Geodesy 
and Geophysics, and was also president of the Inter 
national Association of Meteorology of that Union 
He has been, and still is, the president of the Inter 
The 


was established in 


For several vears he was 


national Ozone Commussion. International 
Meteorological Organization Prize 
1955 by the World Meteorological 
honour of the former non-Governmental organization 
which had initiated international collaboration in 
meteorology in 1878, but which ceased in 1951 when 
the World Meteorological Organization took over. 


lhe Prize consists of a gold medal and 1,200 U.S. 


Organization in 


dollars. 
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Taxation of Scientific Bodies 


gand Valuation 
31 the position of 
sented by 
warl of Cranbrook and 
though Karl Jellicoe had 
question in ond 
Lord Hailsham, in replying on the debate, 


Ow the second reading of the Ratin 
Bill in the House of Lords on May 
the serentifie 
the Earl of 
Lord 


mot 


societies w 
Halsbury, the Ek 
Barloch., 


this 


ws strongly repre 

Douglas ot 

ventioned moving 


reading 


sand that there is a prospect of tairly general agres 

ment between the Government and the learnec 
societies about the wavy in which the problem should 
be tackled (see Nature, May 20, p. 657). He referred 


again to the deputation he had received on behalf of 


the societies, but repeated that he did not think it 
would be right to deal with the question within the 
scope of the present Bill beyond the 50 per cent 
mandatory relief. It would not be right to ask local 


authorities to undertake what was fundamentally a 
national burden. Lord Hailsham said that he 
recognized to the full what Lord Halsbury and Lord 
Cranbrook had said about the value of the 
these that many of 
the working of science, that they produce publications 
and maintain libraries of national importance, but 
his Own Opinion was that the difficulty could not be 
dealt with by rate relief at all, but that it must be 
dealt with by grants in some He thought we 
should the Royal and the 
British Academy as vehicles for this kind of negotia- 
tion, and if they were prepared to act the Government 


work of 


therm are essential to 


societies, 


form 


consider using Socrevy 


would be glad to hear from them as and when the 
situation developed. 
United Kingdom-Euratom Technical Collaboration 


IN a written answer in the 
June 


House of Commons on 
6, the Parliamentary Secretary for Science, Mr 


D. Freeth, said that co-operation under the United 
Kingdom—Euratom Technical Collaboration Agree 
ment had covered a wide range of subjects. These in 


chided basic reactor phi sies, reactor planning and pro 


yramming, reactor economics and the costing of 


nuclear power, fast reactors and gas-cooled reactors 


thermonuclear fusion, nuclear measurements, mass 
spectrometry, workshop organization, health and 
safety, corrosion, the construction of shot’ labor 


atories, the industrial applications of radioisotopes, 
juridical problems arising from nuclear ship pro 
pulsion, radiation protection and third-party liability. 
Co-operation had proceeded by exchange of report 


visits of experts, conferences and symposia, and 
attachment of staff to specific projects and 
establishments. The United Kingdom also col- 


laborated with and the United States 
Atomic Energy Commission in the translation pool 
“Transatom”™, which concentrated 


from Russian and Japanese 


Funds for Cotton, Silk and Man-Made Fibres 
Research 


THe Cotton Industry Development Council 
(Amendment No. 4) Order, 1961, which was approved 
by the May &, the 
Cotton Board to collect a statutory levy from firms 
processing man-made fibres, to support the British 
Cotton, Silk and Man-Made Fibres Research Associa 
tion, which is being formed by the merging of the 
British Cotton Industry Research Association and the 
British Rayon Research Association, as recommended 
last year in the report of the working-party appointed 
by the Councils of the two Associations (see Nature, 


Euratom 


on translations 


House of Commons on enables 


7 
invest 
OJON 
= 
be 
\ 
‘ 
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190, 589; 1961 


‘ nable s the ( otton 


No. 476 


Article 6 of the Amended Order 
Board to collect from the 
made fibres section of ‘the industry Ll per cent of the 
total being collected from the whole industry, which 
in 1959 60 and 1960-61 was £385,000. For 1961-62 
the total proposed to be collected from the industry 
for all the Cotton Board’s aetivitl £400,000, of 
vhich £45.000 would come from the man-made fibres 
£200,000 from the 


8 Was 


with cotton section, 
Research The 

} 


Cotton Board to assist scientific research 


section, and, 
would go to the Association. Order also 
‘ nabl s the 
on the man-made fibres side. 
Mr. N. Maepherson, P 
Board of Trade, 
suid that the merger was to reduce 
expenditure of the Institute 
£462,000 in 1959-60 and was expected to be £531,000 
: at of the 


Im re ply to a stron, 
the 
Order, 


trliamentary Secretary 


who moved the approval of the 
obieect ot 


: the 


om 


mcome Shirley was 


n the first year of the next quinquennitum: thi 


Rayon Research Association had been £376,000 


The Devon Naturalists’ Trust 


Naturalists’ ‘Trust 


on h 27 Its objects 


THe Devon was formally in 
iurates 
the wild-life of the 


* to conserve 


county against encroachment, to 


protect place s of interest to naturalists, and to 
encourage the tudy of natural history Lord 
Roborough is the first president. A public meeting 


support was held im Exeter on May 16, and 
the speakers were Lord Roborough, Lord Hurcomb, 
Mr. H. G. Hurrell and Major J. Coleman-Cook« Mr 
Hurrell announced his gift he Trust of Lady's 
Wood, its first reserve. This is an area of some 9 acres 
South Brent 
including dormiuce Apart from 
the Hurrell, there is a 
possibility that the Trust will be offered another 


to imvite 


near which contains much of interest, 
and wood anemones 
strong 
It is 


COlOnY 


reserve given by Mr 


also im contact with a farmer who has a large 


of Lobelia urens on his land, and it is hoped to do 
something to preserve this very rare plant Phe 
Trust and the Devon Wild Fowlers Association are 
acting together to see if the management of the bird 


sanctuary on the River Exe can be improved The 
and Zostera 


suitable places is bemg studied and may 


prospects of introducing blackyvame 
marina in 
be put in hand if the initial inquiries indicate a good 
chance of suecess. The Trust is also making inquiries 
the primrose picking 


Press likely to be 


to discover tf commercial 


reported in the last spring is 


damagimy 


Conservation of Askham Bog 

Nature and the Yorkshire 
Naturalists’ Trust have agreed to conserve Askham 
Bog. This area, near York, is a 100-acre remnant of 
a swamp which must at one time have covered much 
of the Vale of York. Now almost wholly covered by 
a thicket of birch, oak and alder, the Bog illustrates 
the later stages in the succession from open fen to 
The ground vegetation includes many bog 


THE Conservancy 


woodland 
and fen species uncommon in Yorkshire, among them 
the rare roval fern. Associated with this flora is a 
rich variety of insects, particularly beetles. The land 
is partly owned and partly leased by the Yorkshire 
Naturalists’ Trust, which manages it as a nature 
reserve. At present It Is managed successfully with 
due regard to the scientific interest and, accordingly. 
the Nature Conservancy does not feel it necessary to 
acquire a direct interest in the Bog or to declare it asa 
National Nature Reserve. By the agreement, Askham 
Bog ix designated a Site of Special Scientific Interest 
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{ 1) The Bog w“ Il continit Lo be managed by the 
Yorkshire Naturalists’ Trust, advice from the Nature 
Conservancy being available when Pex 
Visit the undertake research there 
must be obtamed from the Manage 
Committee, Mr. C. J Way. 
York. 


nocessary. 
mits to site or 
chairman of the 
ment Smith, 7 Malton 


Clifton, 


Aerial Photographs in Geological Mapping 


IN the construction of geological mecreasiny 


Taps, 


use has been made in recent vears of photo-geology, 
and to-day even the most junior research etudent 
tends to regard aerial photographs as a pre-requisit« 
to his field work Notwithstanding an extensive 
periodical literature, however, comprehensive and 
up-to-date text-books on this subject have been 


generally unavailable, and geologists throughout the 
world will therefore be ind bted to Dr Richard (5 
Rav. of the United States Geological Survey, who ha 
produced an execs llent monograph, Aerial Photographs 
in Geologic Interpretation and Mapping (United States 


Department of the Interior Geological Survey 
Professional Pape r No. 373 Pp vi+ 230. Washing 
ton, D.C Government Printing Office, 1960. 2 
dollars This well-produced prestige publication, 


sold at a nominal price, luicidty deseribes the photo 


geological techniques employ d not onlv im routine 
geological work but also in the search for petrole i 


and ore depos Ts, mengimeering pe ology. and im hv«lro 


logical investigation and it furnishes a readable 
account of the instrumentation utilized m= these 
studies. The text is illustrated by 116 figures, prin 


cipally stereoscopic-pair photographs chosen from 
ms of Government departments the 


United States. 


the 


The Australian Museum, Sydney 


Tue Australian Museujn 
March 15, 1951 $s.) includes an 
aboriginal exhibits which have recently been placed on 
display in the Museum. One of the 
of the exhibits Ulustrates how the 
Each technical process 1s 


(13, No. 9; 


new 


Vaqazine 
account of 


most successful 
aborigines make 
and use stone implements. 
demonstrated by using actual implements in east 
sion is given of a native standing 
and poking his through 
The section on ‘‘Dress and Orna 


hands and the impres 
behind the exhibit 
holes in the wall. 

appeals to all visitors, and models of the 


arms 


ment 

various types of wind-breaks and huts, together with 
a painting of a camp seene, are equally arresting 
The exhibits have been especially designed to be 
attractive and interesting to the easual visitor, instruc 

tive to those wishing to learn about the aborigine. 
and of service in the Schools Department. Other 
articles in this interesting Magazine with the 
gem-stones of Australia, fossil insects, freak fishes and 


deal 
the use of radioactivity in entomology and insect 
pest control. 


Site for Ulster Folk Museum 

THE of the Ulster Folk Museum have 
announced the purchase of the Cultra Manor Estate 
in County Down for the purposes of a site for a 
permanent folk museum. It includes a manor house 
and 136 aeres of delightfully situated land over- 
looking Belfast Lough and the Antrim coast. The 
estate is about six miles from the centre of Belfast 
and is in an area unlikely to suffer from suburban 
development. Initial work on the land will start in 


Trustees 


the summer, and as much material for the Museum 
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two yvears 


gathered toyether sine the Folk 


has been 
was established by Act of Parliament some 
hoped 


doin the foreseeable tuture 


wo, it 18 that «le lopments will be well 


why sree 


University News Belfast 


Pur following appomtmien have been announced 


Dr. A 


chanics 
natics: Dr 


t th 


Dalgarno, to th hair of 


hae Department \pp wml Mathema 
Cheeseman, to tl chair of medical statistu 
ira the Department of Social and Prevent Medicine 
Bristol 
De. BR. G. CHuamBers has been reader in 


also Dr LD). Bohm 
wpommtment to the ciair of the 
Birkbeck Colleg 4. R. Pater 


lecturer in applied 


he takes ip huis 
oretical physics a 


yn has been appointed 


Hull 


have 
\ 


W fs mm Foun tation 
£200,000 to University College, London 
will be used to develop the Ga 
Department of Fug 
building north of Euston Road which has been leased 
to the College by the Unive 
Th chair of biometry vacant since Prof a B.S 
Haldane | stablished in 


neties and Biometry mn a 


emies, let 


the new prem 


Nottingham 


I 
rm logv nth Department 


Sheffield 


eturer in 


Murray has be appointed 


The Night Sky in July 


New moon occurs on July r. ane 
full moon on July 27d. 19h | The to vin 
conjunctions ith the Moon take pla July Sd 
Venus N v Od. \ldebaran 5S 
July 6d. OSh Regulus N.; Julw bid. O2h 
Mars S.; Julw 27d. 07) Saturn 3° S.; Julvw 27d 
i7h.. Jupiter Im acldits ito th eco imetior 


Moon. 


with the 


baran on July tick is 

and Mereury vith VPollu shal 
Mercury being 6 S Mev I a orning star, and 
later part of the month Venu bs morning star 
risi at th. 20m lh. 10m. and 1} the» ot 
15 and 31. respectively Its stellar magnitude on 
duly 15 os %-7: the visible portion of the apparent 
clisk increases from Oooo Tf » 0-683 during the month, 
and its distance from the Earth imereases from 73 


to the 


Mars is too close 


and Saturn are 


Sun for 
visible 


at about sunset and setting at 


to YO rullion mules 
easy observation Jupite r 
t all night, rising 

Jupiter has 
and Saturn + O03 on July 15, 
from the Earth on that date are 
they 


almo 
stellar magnitud 2-3 


about 


and their distances 


380 and 840 million 


miles, respectively, when are in Capricornus 
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and Sagittarius. 


than magnitude 6 visible at 
July 9d. tlh. 13-0 m., « Tau. dis 
Md. 24-4m., erance ‘he Karth 


in at aphelion on July 5. it lis 


brighter 
bp J il 
x Tau. reappe 
being 94-6 million miles 


Announcements 
Pror. C. W. WarRDLAWw. 


professor of 


director of the Laboratories and Experimenta 
Grounds in the University of Manchester. has been 
elected an honorary foreign associate of the Roya 
\euademy oft Belgium Section of Natural Seren 

De. G.D.H Be director ot the Plant Breeding 


of the National Institute of Agricultural Botany 


ee president member of the Counetl 

Dr. I 
the Ukrainian S.S.R., Kharkov, has been 
Simon Memorial Prize by the U.hk 
Low Ti Group of the Institute of 


been eleeted a vice-presi 


lent 


M. Lirscurrz of the Academy of Scrences of 
awarded th 
Committee of the 


mperature Physi 


and the Physical Society, for his work on the structure 
ifthe Fermi surface in metals and hi rk on liquid 
helo The Prize. a memorial to Si Francis Simon 


pioneer for the Low Temperat ire School of the 
Clarendon L 
July 3. the 


and 


iboratorv, ¢ ‘armbridat 


FROM address of the 


Service all branches of the headquarters 


Creep Laboratories of the 
Road 


THE opening of the new 
Research \ssociation, Cleeve 
Leatherhead surrey, will take place on 

obtained from 


Association 


formation can 
officer, Electrical Research 


Road. Leatherhead, 


Suri 


ration cam obtained fi n S. Cutler 
Center for Advanced Study in the Behavioral 
Junipero Serra Boulevard, Stanford 


\N international conference on “Heat Transfer 
pl nting new developments in theory and practic 

ll be held at the University 4 rado during 
August mber I Further ni mati nm, can 
b ‘btained from Alan Brown, director, Bureau of 
Continuation Education ur rsit of Colorad 


Boulder, Colorado 


\ of the Phot biology Group will be 
held at the University of Sheffield during 
include papers on metabolisn 


ana 


The programme vill 
in photosynthetic bacteria aspects ol 
photochemistry. Further information can be obtained 
from the secretary of the Group, Dr. DPD. Vince, 
Horticultural Laboratories, Shinfield 
Shintield, 


Tur United Nations conference on “New 
of Energy” will be held in Italy during Ang 
The programme has been divided into a number of 
ineluding (a) geothermal energy: (6) wind 
irther information can 
be obtained from the United Nations Intormation 
Centre. 14-15 Stratford Place, London, W.1, or the 
Executive Secretary, United Nations Conference on 
New Sources of Energy, United Nations, New York 


tesearch 


Grange, Berks 


sessions, 


power; (¢) solar energy 


Phere is one occultation of & sta 

+3 

London 

trative office of the Public Health Laboratory Service = 
will be: 24 Park Crescent, London, W.1; Tel. No ny 
Museum 2223 
Dr. Jamns Crosstanp, lecturer in the Jervis, | 
irea conFERENCE on “Behavior Geet will be 
Pharmacy ae tron held at the Center for Advanced Study im Behav 
ral Angust 14 September 3. Further 
pays! 
: 
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RECENT SCIENTIFIC INQUIRIES IN PARLIAMENT 


House of 


Secretary tor S« 


question t hye Commons on 
May 16, 
Mr. DD. Freeth. 


Troms relating to 


Parliamentary 


is faced with no fewer than 39 ques- 
invimg the 
ler Hall and ¢ hape! 


with production of nuclear re 


mentifie matters, trom 


performance of the reactors at Cal 
prog 


or researc! 


and teaching purposes, to arterial disease 
mid fire bazards of domestic « q upment 
Tm the Mr. Freeth said that 
rather more than three quarters ol Britain has 
in the 
ot pro 


would be 


course of his replies, 
(rreat 
been covered by the Geological Surve 


At thie 


and 


primary 


present rate ress the 
cirift 
vears; it is hoped to reduce t} 
Nearly as mach 


= bem 


H-in. solid 
ibout 


secondary sur 


> 40 ve 
done 
The Survey 


the 


te 


irs 
carried out work 


Littic 
has also prepared 


pri survev ana 


on the more ilt n 


ount 
the 


part ofa co 


ainous 
Tectonic 
nited Kir fom a 
Ton map of Europe 

Freeth said 
ion Research 
irch Association 


warily 


three 


(on eoal wt Mr 
the Britt to 
he Bri 

‘ar Research A 


ization of coal 


OCh prit 
\ll 
are valuable wv 
deal of co-operation bet 
the National Coal Board. 
(,eneratinge Authoritv, the 
Coal | 


at 


oncermer 


esearch dome ork 


very 
there 1s ween 


the 


ind 
t hi 


a re 


and between 


Kleetrieity 


anc the 


Central (las 


Counenu and 


The total the 


F450 0000). 


mcorme last vear o 
Rese 
Rese h Association more 

al Tar Research A 


vas the fullest 


irch ition Was the Coke 


than £150,000 and of the 


ure 
the 


the 


ssociaition less than 
co-ordination 


Minister for and 


l possibl on 


between the SCLOTICE 


asked what 


better 


as also 


the 
referred t 


mto ineral 
nm: he 


t 


>the basic mforma 


Museum 


Spring 


Survey and 
The Warren 


Cieological 
Hors 

Laborators 

irch on proes ores 


arious research assaciations 


MAWSON INSTITUTE OF 


Mawson 


the 
his 


Mi 


of Sir 


t verments 


and exploration. and 
the 
and endurance. 
established 


the 


jualities courave 


The | 


Institute, 


the 
best 


has 
would provid 


mniversities undertake 


t 
ot 


firms and 
better 

Asked 
cle velopment 
Fre 


work of the 


action tak 


midiustry M 
development 


Research A 
Rese 


en to apply 


tool 


as 

to the machine 
that beste s the 
Machine Tool Industry 
tion and the Production Engimeerime 
Association, research of direct to such seient ifie 
developme nt was earried out at the National Engin 
National Physical Labora 
than 


for research and develop 


“eth said screntitic 


are} 


value 


eering Laboratory and the 
In addition, 12 
have 
| 


work int 


tory grants totalling more 


been made 
ment his tield in the past two years to siIN 
universities and two colleges of technology in Eng 

Wales The Machine Tool Advisory Couneil ts 
win progress made im inaple menting the recom 
Mitchell Mr 
in the 


twenty 


lana 
and 
mendations Sub-Committee 
Freeth 

aceurac\ arate ern 


and deve 


the 
lopment 


thie 


ars ove! past 


vork at 
Nationa! 
contributed 


usandth of 


Physica uboratory and 


hact 


National 
o 16 ft 


error of 


the 


Labora al 


ering 


in now bes ith an 


one-quarter th an 
ind 
automatic error-correcting system de veloped recently 
National En ng 
applhed to a gear-eu 
While the Department of Seientifie and Industrial 
Rese has the 
nse and operation of multi purpose pipe lines for th 
solids, it 1s 


Depart 


from the true form 


pacing of the teeth and the 


by the Laboratory have bee 


arch not sponsored any research into 


transport liquids and itself 


and the 
ith 


research into the subrect 
could play ASSISTINEL 


ld 


speci 


img out 


is alwavs w industry the 


part research and developing 
techniques in every fi 

In 
for ¢ 
devel 
Advi 


t hy 
ot 


civil 


had been 
illion 
and 
the 


response 
bre 


ernment 


to a reques 
akdown of the 


liture 


for a figure 
research 


of 


ypen on 


1958 54 given the report 


Mr 


yporrie rit in 


Counetl Scientific 


folle 


erned 


ory 
the 


on 
ires for the source 
com 


cle 


departments, 


mirtments, millon: private 


lion: other organ mallion 


ations, 


ANTARCTIC RESEARCH 


Maw 
lecturer in 


app 


to col 


members poined the 
1905 as 
1921, he 
ralogy and he re 


the | 


mineralogy and petrology. Ir 


of a 
He remaimed a 


sor ology and 


1952 


Couneil until his death in 


Wibs prote 
tired in 
member of LiVersity 
The 


polar studies and research 


will be foster 
do this 3 
collections 
Antar: 


Institute 
In 


will maintam and develop reference 


tnain purpose of the 


order to 


geological and biological materials from the 


~ 
= — - 
VO. 4762 1157 
4 
» research into the 
4 
4 
= 
re 
Minister of Power 
Mr. Freeth wii research was 
being conducted 
4 resources of Brit 
} 
4 
Rt. Hon. R.G. Menzies) within the | 
niversit stair in 
affirmed that Mawson had 
‘ 
believing that it = 


] 15S 


map 


matintam and deve 


lop “a librar \ 
Antarctica 


worKcers 


of papers and 
It will provide 
engaged in 


public 


as well as books on 
odation for 
will 


means Of lectures and a museum devoted 


accom antarctr 


research It promote interest in polar 


atters by 


to antarctic materials and equipment 
Phe University plans to accommodate the Institut: 
na major annex to the geology school. This would 


contam a library in which the map collection would 


be included, a museum which would serve as a meet 


room, and a number of 


generous storage space 
all research rooms 


Phe 


the 


basis oft the 


materials 


reference collections will naturally 
by 
which he 
from other parts of 
btained by 
other im 


Mawson and members 
led, although 

Antarctica have 
exchanyt with the British Museum and 
titution At present these are largely 
housed in the Geology Department of the University 


of the « xpeditions 


valuable 


slleet toms been 


Many riocicals and other books have been se UT’ 
ated in a ‘polar’ room in the University library, and 
number will soon be greatly inereased as Lady 


Maws 


Inst it rite 


announced that 


the ext raor 


on has she wall present to 


library collected 


linarily fine 


FRRHE twelfth Conference of the British Oceupa 
| tional Society was held im London or 
April Ll. The morning session, with Dr. J.C. Gilson 
im the ehair, dealt with the need for traming. and the 
ifternoon, with Dr. L. G. Norman as chairman 
overed present and future facilities im univer 
it} 

Dr. Gilron opened the proceedings by contrasting 
the considerable effort mow be ing put imtoo ie 
onitoring with the meagre resources available [ 
checking dust and fiumes, which he estimated to be a 
risk ore times «ae many people were 


Th 


framing 


exposed to nuclear hazard 
effort on the ob 
no 


Lisparity ot 


was retlected im resources, 


and university cours? im oceupational hygiene: 


existed 
The 


nphasized by 


interest of management in working conditions 


Mr. H. F. Spencer, managing 


director of Richard Thomas and Baldwins, Ltd., 
who eriticized the term ‘occupational hygienist’. 
Dr. J. M. Rogan, of the National Coal Board, who 


the largest 


directs one of epidemiological investiga 


ons at present bemg made im the world, considered 
that the existing employment of industrial medical 
ifficers in large concerns, with specialist laboratory 
help when required, might be more satisfactory 


than the apport mie nit of broadly trainee d occupational 


hygienists 


Dr. K. P. Whitehead of Dnperia! Chemical Indu: 
tries, Ltd., and Dr. P. G. Swann of Esso gave accounts 
of the ranges of activity of the personnel whore 
health, as industrial medical officers, they had to 


tfeguard 
the 


hvgiene 


The former emphasized the diversity of 
handled. In his firm 
laboratory studied 
wivised on works policy and plant design 
little need the employment of 
hygienists at factory-level in large, 


chemicals inclust rial 
toxicity and 
He could 
industrial 
well-organized 


an 


h 


tor 


industries although they might be of considerable 
benefit to smaller firms 
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To mark the mauguration of the Institute a small 


Antaretic Room’ has been partitioned from the 
veological museum. This mainly occupl by 
rocks arranged on a regional basis and well doe 

mented with maps and geological sections. It also 


serves to illustrate the achievements of the expedition 
of which Mawson was a member or which he led 

The interest the imauguri 
Institute very wide. Repre 
the Roval Society and the Academy of 
the U.S.S.R. were present and the 
mv of Scrence was represents a by 
Other institutions 


created by 
been 


tron of thie 
has sentatives of 
Serence ot 
Australian 
its president 
represented inchided 
the Royal Geographical the American 
Geographical Society, the Argentina Institute of 
Antarctic Affairs and the Scott Polar Research Inst 

tute Messages of goodwill and congratulations were 
read. In addition, the the United 
Kingdom and New Zealand sent representatives and 
from the South Australian Government, two Ministers 


which were 


Society, 


Governments of 


of the Crown attended. Many men with personal 
experience of antarctic exploration and = research 
were present. The occasion revealed wide approva 


of the University’s move and paid high tribuce to a 
very great Australian. A. R. ALDERMAN 


Dr. Capel’s firm employed an imadustrial hygienist 
a graduate in chemistry, who had been tramed in the 
United States. His reports were  countersigned 
by one of the medical staff. Jt was advantageous 


for the eandidate for such a post to have a degre 
related to the activities of the firm, or possibly a 
degree in general serence, im which case a six months 
course un the principles and practice of madustria 


The 


medical 


Ameri 


research din 


hvmene would be sufficient 
maintained a 


parent 

COMPANY 

which served affiliates all over the world and provided 
I 


toxicological data on all materials handled 


Mr. H. Collinson, chairman of the Trades Union 
Congress Social Insurance and Industrial Welfare 
Committee, concentrated on the problem of the small 


employer with a back-street factory where conditions 


were often appalling, although work in the highest 


tradition of craftsmanship might emanate from it 
To some extent this was a matter of educating the 
esmplover who was unaware and Operative 


towards suggestions for improving working conditions 
but it was unlikely that voluntary action was going 


to be sufficient. The responsibility for making 
occupational hygiene available to the whole range 
of industry rested on the Government. The T.U.( 
attached great importance to the pioneer work 


as that at 
recent ly 


such 
had 


at the disposa| 


being done by group health services, 
Slouch. The Nuffield Foundation 
placed a quarter of a million pounds 
of the Ministry of Labour for the encouragement of 
such schemes. 

It was important that training should includ 
practical experience in factories, which could only be 
achieved by the persuasive powers of those planning 
COLLTSOR, 

Ten years experience in providing an occupational 
hvyiene service for the 200 member firms of the Slough 
Industrial Health Service was deseribed by Dr. D 
Hickish. The firms ranged in size from 2 to 2,000 
employees and the backing of the me 


group 


by Sir Douglas eG 
ale. 
ers 
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available 


was Recently, consultant work 


The fune 
(a) to recog- 


sery 
outside the group has been undertaken 
tion of the occupational hygienist was 

environmental stress affecting health; (5) to 
to prescribe control measures 


nize 
evaluate the stress 

The occupational hygienist needed to have studied 
elementary physiology, industrial medicme and 
toxicology. Traming in sampling and analysis, 
including dust, radiation and noise, detailed knowledge 
of heating, ventilating, air-conditioning and lighting, 
familiarity with statistical methods were 

Courses at a technical level, in addition 


and a 
desirable 
to those for graduates, would be advantageous. 
The deputy chief mspector of factories, Miss K 
Crundwell, described a recent attempt to catalogue 
the facilities which at pres nt exist for testing factory 
It was going to he difficult to convmee industry 
o such an extent that they were 
willing to pay tor it Some employers were anxious 
their working but 
kindly to the suggestion that thev 
for the evidence on 


wir 
of the need for 


testing t 


to mmprove conditions others 


might not take 


should pay, as they! ught see it, 
which to hang themselves. 

The last speaker in the morning session Was Dr 
Fortum, director ot the Philips Medical Services, 
Holland. He explained that in every 
tried to have a full-time medical man, 


Eimadhoven. 
plant they 
services might also be shared by smaller firms 
he checking of environmental 


whose 
in the towh 
onditions was the task of the medical department and 


e for a more or less independent in 
The 


evaluation of 


there was no 
dustrial 


should be 


physician alone 


health 


part ment 


the 


hyqiene 
responsible for 
hazards 

The mdustrial hygiene laboratory was part of the 
Medical and were 
employed in this work and no university programine 
existed in the Netherlands for trammg them in the 
specific theoretical and pract ical problems of industrial 


Service ; chemists engineers 


hygiene ; postgraduate COUTRES should be organized 
for this purpo 

In the discussion 
it was generally agreed that a need for testing facilities 
existed. and this involved the traning of occupational 
hygienists to earry out enviromine ntal measurements 
The cost and method of paying for such services was 
debated and it seemed unlikely that small tirms 
would be willing, or even able, to carry this individu 
ally. although trade associations might offer a way 
Another problem was the cost 


vhich followed the first session 


round the ditheulty 
of remedial measures, involving re-design of plant or 
exhaust equipment, which might be crippling to a 


small undertaking 
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The afternoon session was opened by Dr. L. G 


Norman, In a survey of courses related to occupa 
tional hygiene which are at present avy ailable, Dr. C. H. 
Wood said that very little was offered in Britam. 
of occupational hygienists, when 
stating that the 
augmented, 


British employers 
quest ioned, were unanimous im 
only training provided was in-service, 
oceasionally, by short courses given, a3 & rule, by 
senior members of the staff 

It was difficult to find out 
institutions gave in the way of special courses, a> 
distinet from the comprehensive type in the United 
States. since no general list was published ; neverthe- 


what British teaching 


less quite a number of subjects could be investigated 


in this wavy, lectures on radiation hazards beimeg 
liberally provided 

Mr. S. A. Roach gave an account of a nine month 
course im industrial hygiene engineering which was 
being planned at the London School of Hygiene and 
Tropical Medicine and which was to open in October 
LO6L. 

Prof. R. E. Lane. who ix responsible for the teaching 
of occupational hygiene in the University of Man- 
chester, stated that the current course tor industrial 
medical officers lasted two vears but r quired attend 
The depart 


lav and a half a week 


ment also appointed researt h fellows who were post 
candidates for M.Sc. or Ph.D 


ance for only a 
graduate scrence 
degrees 

Prof. R. C. Browne, who the Nuffield 


chair of industrial health at the University of Durham, 
» best 


Uptes 


felt that the chemistry graduate was usually the 
equipped for the work, followed, in order, by physierst, 
though special risks, such as 
radiation, affected Such graduates 
were in short supply at present 

During the discussion on the afternoon papers the 
Several 


engimeer and doctor 


this. 


clearly 


question of payment for tragiing was raised 
speakers thought that industry. while willing to send 
employees on short courses lasting a week or two, 
might not be prepared to lose their services for a year. 
The suggestion that Government bursaries might be 
paid drew the reply that all the students taking a 
somewhat analogous course in public health engmeer 
ing had been from overseas for several years past, 
supported by the World Health Organization or their 
no Treasury support was avail- 
Other considered 


would 


own GCrovermments ; 
able for Britons 
likely that bursaries 
industry. 
Che conference proceedings will be reported in full 
in the Annals of Occupational Hudqiene. 


speakers 


become available from 


DAVIES 


CLOSED CIRCUIT TELEVISION IN THE MEDICAL 
SCHOOL 


SYMPOSLUM on the applications of television 
in medical research and teaching was organized 
Medical College during May 
10-11 by the Medical Committee of the Scientific 
Film Association in collaboration with the Association 
for the Study of Medical Education. Since the 2-hr. 
demonstration of a land-line colour broadcast by a 
team from Guy's Hospital in 1957 (Nature, 181, 91. 
1958) no collective attempt had been made to evaluate 


A 


at the London Hospital 


and discuss the potential usefulness of closed emeuit 
television in medicine. This meeting is therefore a 
welcome sign that the universities are rem ly to concede 
that television need not necessarily be equated with 
mass entertainment. In fact, the conference was well 
timed, as many of the seventy senior representatives 
from British medieal schools who participated are 
concerned with the planning of new buildings and the 


possible incorporation of clo. ad-cireuit television 


‘ 
4 
= 
Ey, 
are 
ne 
| 
fe 
a 


least three schools are about to meatall such 


aml several others ria short! follow ther 


from solated ad hoe demonstrations by 


rhanufacture rs of electronie equipment and the sore 

vhat elaborate presentations organized at congresses 
by a itieal firm. there om little practical 
eAXperrence in sritain Po ensure therefore. that 
tact rather than Opinions could be discussed, the 


organizers invited the co-operation of ac knowledged 


experts mm television enginmeerimya om the lint ot 


the United States 


on research applications and on its uses in a military 


televi medical school in 


ion in a 


medical contre both from the United States und a 

irgeon in charge of television facilities at a Cerman 
imiversity 

While television has serious limitations, such as 
restricted resolving-power and relatively high cost. 
t he conference has shown that television = offers 
considerable advantages in a mumber of fields -with 
the obvious reservation that the usefulness of any 


deviee must ce ye nd on the abilitv and knowledge ot 
whether Phe 


its abilitv to convert 


thie user, research worker or teache r 


ain properties of television are 
nvisible radiation into visible mages, its high 


able 


instantaneously 


ensitivity to light, electronically adjust contrast. 


wud above all, its ability to present 


ovin images, even of small subjects. to an 


d nee, W h 


very 
the vell be on 


direct 


camera 


a location too restricted or too danycrous for 
homan observation 
ise of these Sinall 


Radiology makes full properties 


Vidicon’ tube cameras can display enlarged pietures 
the N-ray 


Orthicon tube 


Similarly. large 
with 


trom converter 


lage 


cameras svatems oft 


le-aperture mirror lenses can reproduce the radio 
rephic image from a life-size fluorescent screen with 
sufficient brilliance so that the radiologist nee 
longer work in the dark. and consultants and students 
can study simultaneously the same information on 


receiver sereens im anv number of different 


rooms 


Phese methods make it ble to recdhies the radiation 
received bv the patient so that the film records from 
the television screen can be used almost as a matter 
of routine for the study of processes within the 
bod storage on special tubes on 


ferro magnetic disks and on magnetic tape (Video 
tape are now well bevwond the laboratory stage and 
the development in the United States of a really 


large television tube sensitive to X-rays will probably 
replace the tse of the conventional fl 
vy the 

Ultra-violet radiation, sufficient for direct photo 


biolog 


and similarily cine-micrographie 


worescent screen 


none too distant future 


royraphy. will destroy ical tissues in a very 


short space of time, 
tudies of the retina would require an impracticable 
nrensityv of livht It is in t he 


rachation-convert ing 


these examples that 


enlarginy, mtensifving and 


properties of te levision can be of research 


work { 


amera tubes sensitive to ultra-violet radia 
tion will produce images of the contents and behaviour 
with reduced and highly 


sensitive ‘Orthicon’ tubes can be used to record colour 


of cells greatly radiation. 
images of retinal blood vessels with light 


well tolerated by 


mntensities 
the human eve Tubes 
infra-red radiation used 
stead of infra-red photography for the direct examin- 


which are 
sensitive to 
ation of the subcutaneous venous cireulation 

\ straightforward 
mposition makes it possible to display and record in 


electronic method = of super- 


ace) ite register on receiver-screen TWO 


ore 
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television Cameras hve 


trom seperate 
thus be studied by 
ight on an 
object which is being scanned by the 


ean the refl 


thie 
subject 


ofa spot eve on to nage of the 


Filming from the television receiver can also be tise | 
lor 
The 


compensat ron tor 


st leetive studies of behavioul 


tele 


movements 


ision camera, with its automatic aperture 


changes in the intensity of light. 
ean be operated from a distance by 


While the relatively 


is inh a 
even dangerous location. the observer can 
focus accurately by watching a television screen and 


record the action with a film camera im front of another 
receiver 

Appli ations im university are obvious 
that 


thie 


numerous if it is remembered television 


ensure that every member of audience Cam see 


equally as We I] as the cle monstrator the Te aching ot 
dental procedures is an outstanding « Sample 
lecturer this enlarging device either om 
the itself or in while he 
directs the demonstration with the help of a two 


lise 


classroom anothe) 


The teacher can determine 


COMMUNICATION 


the area and degree of magn iheation of the subject 


to be displaved on a television projection screen ol 
on receivers bv adjusting the zoom lens on the 
camera from a stnall remote control panel. Chemica! 
reactions, anatomical dissections or experiments 
under the roscope can be tele “at from 


the lecture theatre itself. but other de 


such as a psychiatric mterview or a surg 


HOMSTrat rons, 


al Operation, 


must take place elsewhere and are then relayed to 
the students and leeturer through closed cirenit 
television 

Endoscopy. the exploration of body cavities, ts 
perhaps a good example where television is equally 


applic able in both research and teaching 


television camera enables several research worke! 


unlimited number of students to stub 
vhat. until 


eould b 
‘ ndloscopist alone 


or a virtually 
simultaneously recently, 
by the Both im 
the United States flexible bundl 
thousands of verv thin glass-tibres are being: 
Each tibre 


Britam and in 
several 


will, by internal reflexion, transmit a pal 
of the image from a small lens to the tele, 
tube The diminutive 
these bundles make it 
as well as pathological processes of org 


body which are not readily accessibl 


Gamera 


diameter and tlexibilityv. of 


normal 
the 


possible To explore 


to conventional 
opt ical ‘ ndoscopes 

Like anv other device, television should only be used 
where it is superior to other methods It does not 
take the place of lantern slides or films. but there wil 
clearly be detailed 
happening now ts 


Few films suit more 


occasions when an enlarged and 
which is 


effective 


display of something 
likely to be 


teacher 


} 
more 


and it 


to modify what. thev present to suit the reaction of a 


one The Vv are too rigid, Is impossible 
partic ular audience 


Relatively mexpensive equipment. which is simple 
to operate and maintain, is now available, so that 
active experimentation should replace the 
somewhat theoretical arguments on the assumed 
merits and demerits of television. Bavlor 


where basie instruction on techniques in physiology 


shortly 
University, 


are shown to students on television receivers in thei 
individual laboratories. has demonstrated that 
television may contribute to better and more effective 
teaching. without in anv way attempting to take the 
place of the teacher or individual practical experience 


bv the student ( Enat 


= 
| 
} 
t 
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THE FOURTH WORLD 


believed that om 


in kilograms 


troven is a 
element in crop production 
the fi Fable 


lifferent countries exper ted for 


vemerally 
evident from 
vures m showing the 


an applieation of 


ot plant nutrient 


World 
followiny 


recorded 


of the 
the 


nitroyen are 


Oxtorad 
nereased 


Orford Reanomeu 


the 
University | 
kil 


ress, 
) 


of 


has 
im 
The 


hes 


Phe Indian Couneil of Agricultural Reses 
ported that the average production of rice 
ten times the amount of nitrogen applied 
Nations Korean Aveney 

tated that L kum. of nitrogen as ammonium sulphat: 

produces 12-14 kgm. of brown rice and 14-28 kum 
! igh barley in South Moreover, | 
phosphate as superphosphate can vie hil 4-18 kgm 

In the United States large 

fertilizers have been applied in special cases and the 

the 


Reconstruction 


Korea kgm 


of brown rice amounts of 


esults show a big response to nitrogen but 


responses to anid potash are sraller 


[Doses In amounts ‘cer than Zoo ib. of nitrogen or 


phosphate or potassium per acre show a depressing 


in ordinary soils, but in soils of prairie lands 


ally rich in humus, beneficial results are obtained 


effect 


th heavy doses of fertilizers 
Because of the 
production, the world fertilizer industry 

rweanized by the International Confederation 
Engineers and Technicians of Agriculture (C he 

International Centre of Chemical Fertilizers 

Zurich Mav %-12. the fourth 

do Fertilizer organized by the Inter 

Adriatic coast 


Prof 


importance of fe rtilizers 


During 
Congress, 
itional Centre, 
ivosla ia, under 

Nikohe of Belgrade 
ists and technicians from twent\ eight countries met 
ven ral re ports and sixty-five spec ial 
this Congress, besides French, 
and and ¥ 

« recognized as official languages 
Prof. Nikolic gave an account ol the soils of 


ioslavia and thie 


met in Opetija on the 
the 


Some 290 scientists. 


pre sidency of 
industrial 


to consider SIX 
\t 
nvoslay were 


German. Russian 


application of tertilizers, muero 
Prof. M. R. Braconmnier, 
production and 


1958 


nutrients and organic matter 
on fertilizer 
mal that 
lion tons of nitrogen, 9-03 million tons of phosphate 
produced by 


thre 


re ported 


Paris. 


stated 


and 7-SS million tons of potassiim wer 


thie orld fertilizer uncustries and 


NATURE 


FERTILIZER CONG&cSS 


K.O ratio of fertilizers applied has shifted 
3-85: 0-77 in 1900 to 0-9 in 1958 
Holland the ratio is 0-5 0-7 Prof. 

Versailles, the adaptation of 
fertilizers by cultivated plants. Prof. L. Schmidt, of 
discussed the experimental results ob- 


N PLO, 
from | 

In 
Coe, ot discussed 
Darmstadt, 
tained by compound fertilizers and trace-elements 
The on fertilization 
was dealt Cavazza, of Italy. The 
introduced by 


influence of irrigation mineral 
with by Prof. L 
application of radioisotopes Was 
Prof. A. ©. Schuffelen. of Holland; 
with phosphor is-32 carried out in Italy, 
Hunvary. Poland Yuyoslavia 

The funet livht. 
coatings on fertilizers and humus in the absorption 


papers on work 
were given 


acidity, 


and 
ons of temperature, 


of nutrments by plants were discussed several 
papers 

From a survey of crop production and fertilizer 
ditterent 


using large 


application u countries, it appears that im 
} } 


amounts of fertilizers the 
response very marked; the law 
of diminishing return is in Holland. 
Belgium and Norway, where large amounts of nitrogen 
China and Taiwan, 


eountries mot 


nitroyven to cereals is 


operation 
are applied But Japan, 
where composts and other plant and animal wastes 
with fertilizers. 
still obtamed 


better crop vields 
In the United 
increased bv 


are utilized alony 
per 
States 


nitrogen are 


vields of wheat and corn are 
producing organic matter through rotations 


1.000 mullion 


Approximately tons of cereals, 


million tons of pulses, vegetables, sugars 
ete.. are being produced annually in the world. and 
the world grassland production is about 1,600 million 
Hence the the 
nitrogen applheation, the peoduection of the world's 
food, todder tibre 
millon tons of 
already stated that the 
is only million legumes 
million tons and precipitation 7-10 million 
nitrogen Hence the world soil humus is the chief 
supplier of crop nitrogen It is well known that the 
recovery of nitrogen by crops 1s smaller than that of 
phosphate and potash, chiefly due to loss of nitrogen 
as nitrogen gas in the processes of nitrate formation 


potatoes, 


tons vield is 15 times 


and requires approximately 250 


alilable mitrogen It has been 
industrial supply of nitrogen 
tons: contribute 5 


tons oft 


from manures and fertilizers, and this loss of nitrogen 
Exper! 
nitrogenous fertilizers 
intensify the 


formation of 


iz retarded by organic matter and minerals 
ments have that all 
and manures when applied to land 
humus due to the 

Organic matter such as straw, 


shown 
oxidation of soil 
nitrates in the soul 


residues, grasses, etc., 


plant when incorporated in 
soils, not only 
soil but also fix atmospheric nitrogen and protect the 
soil and increase the humus capital and 
this is aided by different calcium phosphates The 
world reserve of phosphate rot ks is of the order ot 
and present utilization ts 
80 million tons annually Moreover, the expanding 


improve the physical properttes of the 


nitrogen 


21,000 million TOMS its 


world steel industry is supplying large amounts 


lime, magnesia. 


oft her 


of basic slags rich in phosphate, 
copper, and 


Hence increased utilization of these « heap 


Man vanadium useful 


miitrients 
phosphates incorporated with organic matter could 
vorld-wide lack 


R. Duar 


vo a long way towards meeting the 


of nitrogenous fertilizers N 


No. 478 
loo. 
: 
Crops in rotat Permanent pastir 
e 
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— 
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THE HAFFKINE INSTITUTE 


1959, which refers to the continued difficulty of 
recruiting qualified staff, includes lists of grants and 


"tl annual report of the Haftkine Institute for 


esearch fellowships and scholarships as well as of 
papers published during the year *. Research activities 
n the Department of Antitoxins and Sera included 
the antigenic analysis of cholera vaccine and the use 
of submerged or shaken cultures for growing diph- 
In the Departiment 
synthesis of compounds of 


theria toxin and pertussis vaccine 
of Chemothe rapy the 
ontimued, including 
thiocarb 


possible anti-tubercular activity « 


wterocyelic derivatives of thiourea and 


anitiide. Compounds with the p-nitrophenyl and/or 
dichloroacety] 


thiazole and pyrazole ring were also synthesized and 


groups attached to the pyrimidine, 


tested in vitro against Salmonella typhosa, while other 
pyrazole and pyrazolene derivatives have been syn 
Two 


thesized for examination as anti-convulsants 


| : 3-disubstituted sulphonyl ureas have shown 
as antidiabetics 

The Department of Clinical Pathology and Diag- 
finally identified F 


preliminary of ‘O 


promuse 


Reagents has coli from 


irine by sero 


nostic 
type antizon 
determination and is pursuing its investigations on 
typhoid -paratyphoid 


group under partial anaerobiosis for possible applica- 


the antigenic structure of the 


tion in preparing improved agglutinable suspensions 


has contimue d it 


des epidemiological 


S antigenic work on cholera vaccine, 


studies of enteric infection, it 


ts investigations on otomvcoses and, in collaboration 
* Government of | bay Annual Report of t Haffkine I 
t i+74 Bombay lbirector, Goverr 
st ner Maharashtra Stats Lond Hig! 
“ Rs. 0-60: Is 


Director s 
different 


with the Entomology Departinent aud the 
on the 


reference to the 


Laboratory. alimentary cana! of the 
rat-fleas with 


factors of some protozoa and bacteria 


yrowth-promoting 
The Depart 
ment of Entomology completed its studies On 
Dy sophila muris, and started work on thir 
the 


non-poisonous snakes in comparison W ith the par 


logical structure ot salivary glands of different 


glands of the snakes Besides work on 


cholera autotoxin, the 


poisonous 
Department of Pharmacology 
continued its work on indigenous drug and has 
developed a new colorimetric method for determining 


5-chloro-7-iodo- and 5: 7-diiodo-8-hydroxyquinoline 


by coupling with p-nitroaniline-2-sulphoniec acid, and 
modified methods for determining m-aminopheny! in 


p-aminosalicylic acid have been examined a 
methods for determining ‘Novalgin ,“Avil 
In the Department of Virus Diseases the tminuno 


with the 


veil as 
and thymol 
renicity of viral vaccines was investigated 
view of standardiziny testing p cedures and work 
locally street 


isolated rabies 


The Bioehenustrs 


on the adaptation ot 


Virus strains to embrvonated ¢ 


Section reports on preliminary methods of preserving 


tissues from cadavers, thre ot vevetable 


extracts tor blood yroup activity an the pre bon 


of anti-A and anti-B serum, while the Department ot 
Nutrition continued its nutritional evaluation of 
foodstuffs commonly consumed Bombay State. 
and its investigations imto the nutritive val oft 


some leafy vegetables and their supplementary effect 


as well as its work on fermented food nui on the 


effect. of 
value of 


commercial sterilization on t nutritive 


mulk 


HOSPITAL IN-PATIENTS IN ENGLAND AND WALES 


rT HI hospita in maquiry for the 
1956-57 was organized jointly by the 


Health and the General Register Offices 


pation years 
Ministry 


to pro ide 


tatistics which will assist in the administration 
f the hospital services and contribute towards 
the knowledge of illness (morbidity) in the com 
nunity * 


Information for the inquiry is supplied by hospitals, 
here the form is « omple ted for one patient in every 
ten discharged, giving a confidential surnmary of the 
ase record Hospitals of all ty pes except psychiatric 
take part in the inquiry which, since 1958, has covered 
irtually all hospitals in England and Wales In 
1956 and 1957, the ve ars to which the present re port 
elates, thé covered 68 82-1 per cent 
respective ly of all hospital discharg: s and deaths in 
England and Wales. 

Apart from the main reference tables the 
contains, for 1957, a series of tables devoted to 
duration of This is related directly to bed- 
and the figures should be of value for planning 


inquiry 5 and 


report 


Sta\ 
usage, 


IPpose 


* Ministry of Healt! and General Register Office 
Hospital In- Patient Enquiry for the two years 1956-1957, Vp. vii+ 
London 106) net 


Other features of the report are: a cliscussion ot the 
statistical and other problems which arise im the 
interpretation of hospital morbidity data; some 
analyses according to the type ot hospital in which 


and, for ‘acute’ hospitals. their 
size: a table showing age distribution for the 
categories of the Detailed List of the International 
Statistical Classification of Diseases 


six of the fully re presented regions showing the 


patients were treated, 


and tables for 


local 
adininistrative area in which patients resided and the 
hospital group in which they were treated. These help 
to determine the ‘catchment areas’ of hospital groups 

Altogether, there were 3.485.000 discharges and 
deaths in 1957 in hospitals during the imquiry 
The average duration of each spell of hospital care 
was slightly shorter than in 1955 or 1956, bemg 22 
days for males compared with 24 days in each of the 
two preceding vears and 20 days for females compared 
with 22; in half the cases the duration of stay was 
less than 10) days. 

During 1957 maternity cases staved an average ot 
10 days after delivery compared with 11 days m 
1955. The proportion of mothers discharged within 
7 days of delivery increased from 7 per cent in 1955 
to 13 per cent in 1957. 51 per cent of mothers stayed 


t 
\ 
| 
77 
’ 
4 
ear 
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S10 days after delivery in 1957 and 36 per cent 11 
LaVvs OF 
hildren, 


had the shortest 


and patients, aged 75 and 


aged 5 9 years. verage 
ital (11 days) 


t (45 days for men and 63 for women) 


hosp 


stay in 


over, the longs 
Phough this is mainly due to more chronic illness in 
older people. small children and older people stayed 
longer than older children adults for 
treatment of the ondition 

Of the patients age ad 65 and more, 
for circulatory 


and young 


women usually 


staved longer than moon; ises the 
average stav for men was 53 davs and for women 72, 


and for injuries other than head injuries 29 days for 


men and 41 davs for women. 
In ‘acute’ non-teaching hospitals the average length 
ot stay was shortest in medium-sized hospitals The 


44me Was true at all ages and for both sexes, and for 
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From data on the duration of stay, the number of 
hospital beds required by different groups of patients 
caleulate d Phe number of beds require d per 


10,000 population increases greatly with the patient's 


Cuan be 


age, ranging from 20-8 at ages 15-24 to ISS8-S88 at 
ages 75 and more for men, and from 18-7 at ages 5-14 


and more for wornen. 
beds per population used for 


13 per cent were taken up by cases of 


to 187-3 at ages 7 

the 
nale cases, 
respiratory tuberculosis; 7 per cent were occupied in 
treatment of malignant neoplasms, 13 per cent for 
cardiovascular diseases, 10 per cent for respiratory 
per cent Kor 
18-9 beds per 10,000 population wer mh UN 


dliseast sand 11 for cdligestive clisease 


fem ul 


7 per cent of them for respiratory tuberculos 6 
per cent for malgnant neoplasms, 8 per eent tor 
digestive and 15 per cent for maternits 
Cases 


RESPONSE TO HOT ENVIRONMENTS 


Research 


REPORT* prepared by the Medical 
A Council owes its to. the 
by the Board of Admiralty regarding the thermal 
conditions to which men were exposed during the 
World War His Majesty's 
ships im tropical waters. 1944, to the 
and 


concern telt 


when serving in 


This im 


conunittee to mquire 


second 
appomtment of a into 
advise on the problems in this field. It 
nized from the that investigations 
eventually have made in a tropical climate, 
and, in 1948, the Royal Naval Tropical Research 
Unit was established in under jount 
auspices of the Admiralty and the Medical Research 
{ ime il. 

Before the establishment of the unit at S neapore, 
however, mitiated im London at 
National Nervous Diseases In 
the experiments carried out in London, the physio 
different 
to high air temperat ires Wis 


and air ds 


Was recog 
outset would 
to be 


Singapore the 


mvestigations were 
Hospital for 


the 


ogical effect on men wearmge types of 


othing of exposure 
examined at different 
both when the men were resting and when they 
these 


been art ificially 


hurnidities 
were 
working On the results of experiments, for 
vhich the subjects had 


vious exposure 


maximally 
vneclumatized by pre to hot condit 
n the laboratory, it was possible to base tentativ: 
recommendations concerning the conditions of warmth 
that were acceptable in ships at sea in tropical waters 
The results also seemed to indicate that the 


temperature which had been accepted for use 


effective 
seale’, 
of the ironment im ships, 
was nusleading in certam respects. This led Dr. B 
MeArdle to index, the ‘predicted 


four-hour sweat for the assessment of 


is severity of env 
new 


P4skR), 


devise a 
rate 
hot enviroments 
With the establishment of Singapore 
These 
confirmed largely the previous findings in London and, 
though they did not entirely support the criticisms 
effective temperature scale’, they did demon 
that the ‘predicted four-hour sweat-rate’ was 


the 
earried 


unit at 


mnvestigations were out, 


aor the 
strate 
* Privy Council 
Phys “ical Responses t Hot Enrironments Compiled by R. K 
Macpherson. (An account of work done in Singapore, 1948-1053 
the Royal Naval Tropical Research Unit, with an appendix on pr 
iminary work done at the National Hospital for Nervous Diseases 
London Pp. xv +323. (London: H.M. Stationery Office, 1960 


Medical Research Council Report Series, No. 20s. 


and convenient measure of the everity 
"Lhe 


an accurate 
hot-eny work at Siigapore 
extended to the 

men who had been artificially 


in the laboratory, with those 


Oot ronments 


was, however, relative 
tolerance to heat of 
maximally acclimatized 
naturally acclumatized’ by residence 


who had been 


in a tropical climate. Investigations were also made 
of the stress imposed by radiant heat of long wave 
length and by different rates of energy expenditure 
Work carried out to determine the limits of 
warmth to be perm tted in ships was extended to 
determine the upper limits,that could be physically 


Upper 


tolerated and the position of the ‘comfort’ zone 
In addition, a number of physiological probleme 
associated with these maim lines of research wa 


examined. 
Now that the 
London and in Singapore have been brought tegether 


results of all the 
it is clear that considerable additions to knowledge 
achieved. Muel 
the relative effects of 
specd, and raciant heat 


have been nformation has been 


obtaimed on various levels of 


ar temperature, humidity, au 


and about the limits of heat which people can tolerate 


Answers have been provided to some of the 
tical problems of the Navy ; the 


of a widely used scale of environmental 


pra 

eritical examination 
heat -stress 
and the prod tion and testing of a new index have 
added to the techniques available 


nnproved and 


for evaluatmy the se verity of different cliumnatiu 
enviroments. As well as aclueving these practical 


ends, this work has extended knowledge of the 
physiological mechanisms involved in the process of 
adaptation to hot environments and has indicated 
the direction for future research 

The has 
Macpherson with the assistanes of an editorial 
board composed of Dr. T. Bedford, Dr. O. G. Edholm, 
Surgeon Captain F. N. Ellis, and Dr. N. H. Mackworth. 
It brings together much patient and arduous work 


by a number of service-men and civilians, and it is a 


report been compiled by Di R kK. 


fine example of how long-term investigations should 
be planned, organized and controlled Many of its 
findings should be of interest to industrial organiza 
tions where hot processes are involved ; Inanapge 

the new Indian should find 
value. 


ments in steelworks 
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SEA SURFACE TEMPERATURE IN COASTAL WATERS OF THE 
BRITISH ISLES 


NVESTIGATIONS of the sea temperatures in 
I British coastal waters have hitherto been neg 
lected despite their value to workers interested im the 
ecology of the seashore and to meteorologists un 
connexon wit} tow torecasting Mr Liunb x short 
paper om the variations of thes temiperatures is 
theretore to he * 

The paperis really concerned with the whole of the 
shelf seas around the British Isles and not just with 
the waters within a tew miles of the coasts The 
tyvpreal winter and isotherm. patterns, as 
derived from charts published by the International 
Council for the Exploration of the Sea. are first 
cliseussed The winter pattern is explamed im terns 
of eoolmyg and vertical m relation to the dept} 
of the water column, but no mention is made of the 
part played by currents In the North Sea, for 
example, the winter tsothermal pattern is dominated 
largely by two tongnes of warm water which are 
the result of eurrents bringing water imto the sea 
from the Altantie through the Straits of Dover and 
to the north of Seotland To explain the summer 
pattern the work of Dietrich is used this shows 
that stratification of the water coliniun due to the 


absorption of solar radiation cannot take place im 


areas Where the tidal streams are sufticiently powerful 


Oo provide a strong vertical mixing ageney In 
th connexion it rs stated that the English Channe! 
i neariv wothermal throughout the vear This 


not so, as @ thermoclme develops in the western 
english Channel in 

The possibility of drawing tempera 
ture charts for five-day permods on the basis of sea 


temperature observations made by light-vessels and 


a tew selected ships is them the ivpical 
seasonal isotherm patterns being taken as a guide to the 
course of the isotherms in places where the observa 
tions are seanty. Such charts are considered to be 
a possible aid to local weather forecasting Five 
examples of the charts that can be produced by 
using this technique are given, and at first sight they 
appear to give reasonable pictures of the prevailing 
conditions If, however, one goes beyond this paper 
and COMEDATES ther with the corre sponding monthly 
charts published by the International Council for the 
Exploration of the Sea, a few discrepancies are found 
even When allowance is made for the fact that the 
Councils’ charts are based on a thirty-day period 
They are probably due to different observational 
methods being employed the relative 
merits of the various ways of taking sea surface 
temperatures are a vexed question, but Mr. Lumb does 
not diseuss the accuracy of the observations on whieh 
his charts are based Further, there is some loss of 
detail, particularly as regards temperature gradients 
in hus charts compared with those of the Council. 
as the latter are based to a large extent on observa 
tions made by research vessels and merchant ships 
fitted with reeording thermographs or sampling at 


close intervals This loss might be important 
in so tar as local forecasting isn Comes rned Howe ver, 


it charts are needed tor forecasting Purposes thev 
be produced rapidly. and the delay which usuaily 


oceurs While oceanographic data are processed cannot 


he tolerated Mr. Lamb is therefore wise to use only 
data which are readily available : but it would appear 
that if further investigations of this nature are to be 
earried out. then the marime meteorologists and 
oceanographer concerned should endeavour t 


standardize their methods and pool them data 


A. J. Le 


CORRECTION FOR EXTINCTION ERRORS IN CRYSTAL STRUCTURE 
ANALYSIS 


By S. CHANDRASEKHAR and D. C. PHILLIPS* 


Davy Faraday Research Laboratory, The Royal Institution, 21 Albemarle Street, London. W.| 


i was shown recently that it is possible to correct 
| for primary and secondary extinetion errors in the 
N-ray analysis of eryvstals by the use of plane polar 
ized X-rave. Uf the incident beam is polarized with 
the electric veetor perpendicular to the plane of 
incidence the integrated retlexion from a= ervstal 
suffering trom primary secondary extinetion. or a 
combination of the t oO. LS 

i x ‘ ] 
to a good approximation when the proportional 
reduction of intensity by extimetion (3) / x) Is not 
vreater than about 25 per cent If. on the other 


hand, the incident beam is polarized parallel to the 


* External Ml Resea 


plane of incidence, the polarization factor is cos 24 
where 9 is the Bragg angle. and since all other fact or- 
remain unchanged 


x teos?20 teos*24 ? 


The true integrated reflexion for normal polarization 
oy oy costly 
F cos?29 eost24 


thus be determined from measurements 
cy and 

The theory has been verified experimentally in the 
determination of extinction in small ervstals of rocl 
salt*.4 The main advantage of the technique is that 
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t corrects for both primary and secondary extimetion 
<imultaneously in a erystal of any shap: Its prince: 
pal limutation ts that the equations become ill-con- 
ditioned for values of 6 approaching 0. 45 and 90 
the exact limits of applicability de pend on the accu: 
acy of the ntensityv measurements 
Phis article deseribes a simple apparatus which 
can be used conveniently in erystal structure analysis 
Phe apparatus ts shown in Fig. 1. Use is made of the 
fact that the angle 26 for the 3LL retlexiton of copper 
K., rays by diamond is close to 90° (actually 91> 34 
nean for a,2.). The reflected X-rays are therefore = 
almost completely polarized with the electric vector , 
y™ rpendicular to the plane of incidence The N-ray 
tube and diamond ervstal are mounted on a disk 
which can be rotated about a horizontal axis collineat 
with the collimator of the diffractometer, in such a 
wav that the reflected beam passes along the axis 
for every setting of the disk. The diamond 1s in the 
form of a plate approximately S 7 x 25 mn 
vith (LIL) faces and the asvmmetry of the 311 
reflexion produces a broad beam convenient for Use 
ith small erystals completely bathed in X-rays 


ol 


This beam is sufficiently strong for measurements 
reflexions from a ervstal mounted on the diffracto Fis p’nis 


neter to be made in the usual way by means of a ‘ a 


proportional counter and erystal oscillation mechan 


i* 
Phe upper curve 


ervatal. the lowe 


Clearly strong re 


renianrke d. howe 


of different sizes 


vas it possibl 


KREME 
Single stal diffractometer with apparatus 
bar { it dent A-ray beat 
“4 
The apparatus has been tested by performung 
Kar kla polar ization ‘ the $1 l 1) 
reflexion from small diamond erystals mounted on the Is ¢ , 
liffractometer The variation of integrated intensity 6 22 
vith polarization angle was found to agree closely 
with the theoretical value and the ratio of the in 440) , 
tensities of the two perpendicularly polarized eon 
ponents of the ime ident beam Was estimated to be 
| 
The elimimation of extinetion errors by means of it is ( 
thus technique has been tested ma study of reflexions 29 aa 
from hexamethvilene  tetramune These  erystals 0.290 
vere chosen because some sions are known to 
suffer heavily from extinction®, and because it see nied a 
likely that liquid air shock treatme nt” would change _ 
the state of perfection of the erystals and enable a 10 & 400 ‘ 
omparison to be made of corrected intensities from 
the same ervsatal with different amounts of extinction 24) 
Fig. 2 illustrates the application of the method to 
one ervstal with diameter about 0-05 em The ratio wise ‘ 
for a range of reflexions 1s plotted agaist 20 


tetr 
treat 


= the theoretical curve tor a pe rtect 


repre ated ind al 


cireles) and after 


to Values near those 
ver, that the 
110 and 222 were found to he ex 


that 


measured values are those for a tresh crystal (crosses 


second 


Values appropriate toa pertect 
air treatment has reduced all the reflexions 
be 


for 


ain 


flexions from: the 


ideal 


Treatment 
fresh erystal have 
<tal, but the double 


for an ideal mosau 
strongest two reflexions 
ushed even after 


treatment 


re exanuned and uv mone 


AMINE. 
ret il 
1] 
deal ule 
fect 
( 
ou 
040 0 
04 a 
ntensitics 


THORAIC 


Th 


und for the same erystal after one liquid air treatment 


(triangles). 


It must 


en other erystals 
of them 


to eliminate the extmetion complete lv 


l ] the 
47s 
t 
| 
a \. 
| 
- 
for reflexions frou he Native bene 
ryvstal; @. after one liquid ai nens 
at 
i 
— 
p's 
perfect ibe 
7 0710) Hight 
er cent 
ter} i i 
Percent 
further liquid air treatiner 
Perce 
=) 650 0 
: 
‘tment did not inerease the any 


for the = t Nor 
there any relationship between crystal size and 
the amount et residual extinetion, indicating that 
pritnaal extinetion was probably taking place in these 
erystals# These results again bring out the well- 


wo reflexions by liquid air treatment 
was 


known fact that a crystal may behave as an ideal 
for a reflexion and a high 
cle gree of pr riection for avery strong one 

The measurements for this 
lable 1, together with the 
ted for extinction by the of equation (3) 

orrected agree well for the different 
‘tates of perfection of the erystal when the extinetion 


weak vet show 


ervstal are shown 


integrated 


itt 


intensities 


corres use 


Phese ¢ values 


than 25 r cent 
Thy omplete set of measurements on this crystal 
¥ took 8 hr. (with no breaks There was evidence of a 
: light decrease in the intensities of reflexions from 
’ hexamethviene tetramine on prolonged exposure to 
air—approximately 6 per cent in 24 hr. No allowance 
has been made for this effect in the results presented 

N tigation of the eleetrical properties oft 
i x terric oxide aled an anomalous resistivity 
hemperature curve for semi spectroscopically pure 
ron oxide supplied by Johnson, Matthey and Co., 
Ltd iy. 1. Roasted ferris oxide «gives a linear 
plot over the same temperature-range (Fig. 1, a) 

¥ rt Vviation shown by the curve 6 material is consist 

t! nhomogen of composition within the 
raat 
» 
~ * 
+ 
‘ * 
‘ a 
Reciprocal of te temperatur 1 7 kK 
b ig l variation of resistivity of a terri xide with ter 
rat rectangular pellets, four prolb« a, xide fror 
te I precipitation and roasting at 1,180° C. f 6} 
1 b, semi-spectr ypically pure ferric oxid as received 
t at 1,200° C. f 19 hr. in air emi-spectr picalls 
re ferric oxide treated as aqueous slurry with ultrasonic waves 
| s., 500 W. for 10 min.; roasted at 1,200° thr. ina 
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GIANT GRAIN GROWTH IN ALPHA FERRIC OXIDE 
By R F. G. GARDNER and D. W. TANNER 


Warren Spring Laboratory, Department of Scientific and Industrial Research, Stevenage 


June 24, 1961 


here Furthermore, the THC 
corrected for normal ery stal absorption and they are 
, on an arbitrary scale. The data have been 
corrected, however, for the small depolarization of 
the incident beam and the results for the se 
appropriately scaled, 
agreement. 

We thank Dr. H J. Milledge for the loan of the 
diamond plate, Dr. U. W. Arndt for help in setting 
up the counting system, Prof. R. King for his sup 


ot eCourse 


ven othe 


crystals, are very 


port, and finally, Sir Lawrence Bragg, whose interest 

and advice have been of the greatest value 

Chandrasekhar, 8., Acta Cryst., 9, 954 (1956 

(handrasekhar, 8., Acta Cryst., 18, 588 

Chandrasekhar, S., Adrances in Phy 9. % “ 

* Arndt, U. W., Faulkner, T. H., and Philliy I. j 37 
feta Crust..10, 107 (195; 
H. G., Hermann, ¢ t i i 
(1948 


Atte tipts to remove the inhomoge meity 
treatment of the material with ultrasonic waves prio 
\ tuned stainless steel rod attache d to ar 
was dipped 


to firing 
ultrasonic transducer (500 W., 20 ke.’s 
into a slurry of 20 gm. semi-spectroscopically pure 


iron oxide in 200 mi. distilled water in a ‘Pyrex 
beaker. The slurry was agitated by slowly moving 
the beaker during the 10-min. treatment the 
temperature rose to 40°C. The oxide was separated 


by decantation and dried in an air oven Pellets 
were pressed without binder at 25 tons in.? and fired 
in air at temperatures from 1,100° C. to 1.4007 ¢ 


The resistivity-temperature curve modified by 
the treatment (Fig. 1, ¢). A polished section of this 
pellet showed giant grain growth throughout The 


grains are distinguishable by anisotropy in polarized 


Is 


light and by etching with hydrochloric acid. Con 
trary to the usual pattern of crystallite growth, the 
imner grains are larger than those at the surface 


the grain sizes in a pellet of unirradiated material are 
much smaller. Giant grain growth in ultrasonically 
treated material has 
(Fig. 2a and 2h The effect 
heating the ultrasonically treated material at 
for 15 hr. before pelleting. After firing at 1,300° ¢ 

the unirradiated material hexagonal grains 
with straight sides, ranging fronul0 to 40u in diameter. 


been observed several times 
is not destroved by pre 


pa 


shows 


The grains in the ultrasonically treated material 
show very irregular grain boundaries and contain 
many pores the range in size is from 20u for occa 


sional grains near the periphery to 500u for grains 
at the centre. The large grains show cracking both 
along geain boundaries and across grains, suggesting 
comparable strength of imtra inter-erystalline 
material. The cracks probably occur during 
due to the anisotropy of the oxide. ‘The 
at which giant grain growth occurs in semi-spectro 
scopically pure iron oxide has been observed to 
vary from 1,200° C. to 1,.375° C. The general appea: 

ance of the grains suggests rapid and irregular move 


and 
cooling. 


temperat tire 


ment of the grain boundaries unhindered by pores 


1 
i = 
at 
Seg 
ai 
‘ 
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vrowth has not been observed im “as 


received 


wrain 


t 


rom ON itt 


ally pure 


temperatures up to 1.400° C.. nor in the shurried 


and dned without ultrasonic treatment 

Four possible xplanations ean be suggested The 
tirst is that some impurity has been introduced during 
The addition of 2 pet 


causes Giant gram 


the ultrasonic treatment. 


t titania to alumina 


L167 
probably due to the formation of a eutectic melting 
below the firing temperature and assisting secondary 
crystallization. analysis of 
speetroscopically irom Oxide 
silicon 


Spectroscopic seml- 


yave: calenim, 


OOS per 


pure 
per cent; 
manganese, aluminium, lead, 
each nickel, copper, tin, each Oo 
per cent; molybdenum < No difter 

enee could be deteeted between the untreated and the 


sodium | cent: 
chromium, 


per cent ; 


titanium 
O-O05 per cent 


treated material 

Two other explanations, that grain-growth is due 
to improved crystallite orientation, or to cleaning ot 
the grain surfaces, are not easily evaluated. Cavita 
tion will clean and probably de-gas the surface of a 
solid, will de-gas a liquid and produce very localized 
high temperatures. Chemical effeets im aerated dis 
tilled water include the formation of traces of hydro 
gen peroxide The iron oxide surface may be chemur 
ally modified. the 
Fig. l,¢). Inereased conductivity may also be due to 
the elimination of grain boundaries. 


increasing number of carriers 


Finally, excessive growth might be attributed to a 
change in particle-size distribution. The fines im the 
slurry settle more slowly after ultrasonic treatment 
Although ultrasonic waves in the 20 ke./s. range will 
de-laminate graphite and mica*, it unlikely 
that wave-lengthe 
Phe 
agulomerate 


if the 


Occurs nt these 


result 


comminution 
fines probably from the dispersion ot 
Giant grain growth occurs in beryllia 

material has «a wide particle-size 
listribution®, factors are important. 
grain oxide may be due to 
separation and dispersion of the fines throughout the 
te mperature 
visible and where dis- 
Fine particles will be thermo 
dynamically these 
their orientation by an advancing 
grain boundary may be correspondingly reduced 

This work forms part of the research programme of 
Warren Laboratory published — by 
permission of the director 

We are greatly indebted to Mr. Owen 
Mullards, Lid... for providing facilities for ultrasonic 
irradiation and for his helpful discussion and to 
Mr. L. D. Muller of Warren Spring Laboratory for 
preparing the seetions 


starting 
though other 
(slant growth in iron 
material: it is observed in a 
where 
SOc lation IS 


range 


grain growth becomes 


less stable at and 


Temperatures 


resistance to re 


Spring and is 


fol» rts ot 


Ryshkewitch, k., Oride ¢ 17 (Academic Press, New 
and Ensminger Pat .798,673 


Murray, P ns, Brit. Ceram. Soc., $8 
Trans, Bri er 59. 340 


DERIVATIVES OF ISATIN BETA-THIOSEMICARBAZONE WITH ANTI-VIRAL 
CHEMOTHERAPEUTIC ACTIVITY AGAINST ECTROMELIA INFECTION 


By Da. D. J. BAUER and Dr. P. W. SADLER 


Wellcome Laboratories of Tropical Medicine and the Middlesex Hospital, London 


anti-viral chemotherapeutic activity of isatin 
%-thiosemicarbazone (I) in infected intra- 
cerebrally with neurovaccinia virus was investigated 
by Bauer’, who found that mice infected with 
100.000 LD50 of neurovaccinia could be 
protected against death by the repeated subcutaneous 
adnunustration of the compound in doses of 2 mgm 


mice 


virus 


Bock? also atudied the effect of isatin S-thiosemicarh- 
azone In mice infected intracerebrally with vaccinia, 
and made the additional observation that 
pound had no antiviral effect in mice infected with 
ectromelia relation- 
ship between the two viruses, this finding was 


the com 


In view of the close antigenic 

very 

surprising, and cast the first doubt on the general), 
g g 


‘ 
ROR, 
| 
ght intreated treated witt Itraset wa before + 
Denton, | 1959 
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Lites 
held view that an ant iral compound vould have to 
act b select ely affecting ome host-cell system 
hich wa required for the multipleation of the 
ru The obser { fact that tsatin 
i met t vaccinia hut mot iwainst 
ectromelia sugyests that it is acting agaist the virus 
rather than agameat the host cell vhich is the sarn 
in bot mfeet ons The foree of this argument ts not 
‘ entially reduced by the subsequent observation 


Shetheld 


Ba 


that 


Ste phen on 


4-thiosemicarbazone is active agamsat ectrometia 
virus im tissne eulture since the activitv was very 
lo at the rv lamit of detectability Bauer 
and Sadlert tested 19 derivatives of tsatin 3-thiosem 


earbazone and related compounds for activity agains 


t 
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lat TSATIN AND N-MPTHYLISATIN 4. 4 -DIMETH 
we MIC ARBAZONES IN Mick wirn rROMELIA VIF 
Rout I> 
( pour t f | ‘ ‘ trol 
mun vir 
kur Lb 
lutra imu He 
per 
teneall t 66 
\ t ‘ lutra 
limethyithi 0 He 
bazom 
pe 
12-5 il 
it ber of i ig 
one series Was treated vith the compound tinder 
nvestigation and the other served as a control The 
compound selected for test was noculated sub 


cutaneously twice daily tor 5 days, the first 
yiven atter The 
observed over a period of 14 days and the 


dose he 


hours infection mice Were 


Sore 
deaths were 
recorded 
Table 


The results of five typical tests are given 


2. Isatin %-4 -dimethyvithiosemicarh 
R =CH,, R H 
of protection in mice infect d with 
nad N-met 
I; R 


pre fection against 


in 
confers significant 


degre 

hvlisatin % : 
CH,, R’ CH. 

LDS With 


less regular, 


of virus intracerebrally. 
dimethvithiosemicarbazone 
conters sore 1.000 

int raperitone al the results were 
vertheless 


In the 


sore 


LD, and the 
tests deseribed so 


compound 


but the first rit 
rainst 


protection ap 
1.000 


~econd against 


far the compounds vere given at close-levels of 25 
aed OO kan but an antiviral effeet was st 
0 O 

\ 
\ 
x 
> 


ectromelia in rice, but none showed any evidence of 
sCTIVIT It is therefore of considerable interest that 
further work on the modification of the molecule of 
ixatin S-thiosemicarbazone has now revealed a series 
of derivatives th high activity agaist ectrome lia 
mifection sruct th littl or no activitv. against 

( N.NHLCS 

ectromelia aetivit sre all 4 
carbazones of isatin, N-methvlisatin or N-ethylisatin 
acids were »btained by Jensen's method 
vhenm heated in tline solution 

ler retlux veess hydrazine hydrate, produced 

‘ eorre porn bitty 4 
Libutyl compound, whieh ts an nl, Was converted 
to th hvdrochioride pwssiny iry hydrogen 
hionde througl benzene solution The 4 
thiosenucarbazones Table l were prepared 
j heating under reflux equimeCar quantities of the 

stim reager n ethanolic solution Tri the 
f the dibutwl ce at es, OO per cent 1leotis ethanol 

‘ wed with the addition of one equivalent of 
odium te melting points aud analytiea 
results for the 4°: 4’-dialkylthiosemicarbazones are 
vn in Tabl 

MICARBA 
t 
i it it 
cn i Lig is 

i, ‘ Ht , 1] 

The tests of an re were out 
} two method Tra the rst method, serial decu ial 
dilutions ol ro Sandton rain 
pr idolyimphos Choro ru im rhe 
form ot a i infected mouse braim ere 
imoculated imtra brally i 
pre sillel in wo ries ot oft veight 
tt kang infeeted with eae 


k 
Pig pons irs tiv 
tit i: 4-diethyithiosemicarba 
brally with i00 
tr Numerator. 


f 
ct 
3 
x 
- 
ine 
= 
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observed with the N-methyl derivative at a dose-level 


of 12°5 kgm. as shown in the last test of 
lable 2 

In tests 
yroups of mice of uniform weight were moculated 
mtracerebrally with 100 of ectromelma 
the first and last groups were left untreated as 
the treated 


compound 


carried out by the second method. six 


about 
Virtus; 
were 


and 


test 


controls 
with the 
» 


ltiple s of 2 


Groups 
increasmye by 
ilaily ton 


closes 
viven subcutaneously twice 
examined for 14 days: 


recorded to the 


The animals wer 
the times of death 


half-day and converted to reciprocals and the mean 


> days 
wert nearest 
for each group was plotted 
scale \ 
diethyl thiosemicarbazone 
The dotted 


sur 


reciprocal survival-time 


avast the dose on a log result obtained 
with isatin 3-4 4 
BR C,H,. R H) is shown in Fig. 1. 
the 
ival-time) obtained in the two control groups, and 


has been fitted to the combined 


bine mean (reciprocal 


represents response 
the contimuous line 
responses ot the treated mice by the method of least 
squares The differ significantly 
from linearity, and the anti-viral action of the com- 


do not 


Te sponses 


pound can thus be represented by a lmear dose 
response with complete protection 


100 1150 of virus at a dose-level of 20 mgm.;kgm.. 


eurve, apainst 


= represented by a reeipres al survival-time of zero 
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In further tests carried out by one or both methods, 


marked against intracerebral or intra 
peritoneal intection with ectromelia virus was also 
found with isatin %-4 $ 
i: & H). N-methvlisatin §-4°: 4 
diethylthiosemicarbazone (1; R C,H, & CH 
N-methylisatin $-4% : (1; 
R R and the three corresponding 
N-ethyvl derivatives (I; P CH,, Ci 


R CH, \nti-viral extent 
Wabs simular 


dibuty arbazone 


activity OF the 


also found in experiments with the 


Hampstead and Moscow strains of ectronelia virus 
had litth or me 


infection im ried 


The compounds so far deseribed 


Vaccinia Tests Cia 


activity agaist 
out by the same method 
The discovery of 


in compounds of this type thus sivniticantly extends 


high aetivitv against ectromelba 


the spectrum of anti-viral action of the tsatin $-thio 
reason for 


sermucarbazone derivatives, and 


supposing that further modificat rons lead to the 
other VITUses 


of aetivity avainst 


143, 450) 


NEURAMINIDASE IN THE CHORIOALLANTOIS OF THE CHICK EMBRYO 
By Da G. L. ADA and Da. PATRICIA E. LIND 


Walter and Eliza Hall Institute of Medical Research, Melbourne 


and MeClelland and Hare! deseribed 
The enzyvnin 


Hirst 


agglutination of red cells 


1941. Hirst 


N 
haunagglutmation by inthienza virus 
nature of this reaction was first suggested by 


vho showed that followimny 
eluted spontaneously, 
magglutinable by the strain of 

liberated could fresh 
Follow ing the discovery other viruses 
similar activity 


the virus leaving t hie cells 
virus; the 


red cells 


(including 


Virus 
and Ne weastle disease 
MeCrea 
strain of mynxovirus had eluted were 
other 


iment of virus strains in the order of their progressive 


Burnet. and Stone*® found that cells from 


stil 


vhich one 


ayvlutinable by certaim strains; the arrange 


petion on cellular receptors was termed the receptor 
1946. Burnet. MeCrea and 
filtrates of holerae. a 


receptor destroving 


vradrent In Stone* 


discovered in 
the 
rendered red cells inagghitinable by 
this enzyme 
eells for different 
the receptor-destroving 


soluble 
enzyme, which 


mvxovirus: the 


luctor, 


progressive action of destroved th 


agulutinability of the Virus strain 
ma Characteristic sequences 
and this red im Sonne 
Both 
neuraminidase’ or 
identified as the 
bond 


respects from that of mvxoviruses 
ealled 


been 


receptor gradient 
viral and 
bacterial enzvimes are now 


~ialidase*, as their action has 


hvadrolvtic 


the keto group of sialie «ito p-galactose or 


cleavage of the glycoside 

Myxoviruses are commonly grown in cells present 
inn the chorioallantou (hereafter referred 
to as membrane) of chick embrvos 10-12 days old \ 
methods to show 


membrane 


previous attempt using biological 


neuraminidase activity im normal 


the presence ot 
In this article we 


port 


such 


membrane was unsuccessful’ 


sence oof neuramimidase aetivity 


the pr 


The 


concentrated, 


extracts enzyme has been partially purified 


anc and its wetivity Is deseribed ie 


biologn al and ‘ hie mical Terms Vhe possible relation 
ship betwee th this V and the THVAOVITUS CTLZV 
is dliscussed 


The 


bre: of 


Deter fron of th ; Was cletected 
from 


lactose, a 


membranes 
sialyl 
The mixture 
samples taken at 


by incubation of a sterile 
12-day-old 
substrate of 

(20 hr., 37° C., pH 
intervals and the amount of split product determined 
by the Warren test* At a concentration of | 
mil. of sialvl lactose, the rate of release of split produc Ge 
estimated as N-acetvineurarminic 
15 mol. hero: the 
20 hr. period 
in extracts heated to 56° for 


embryos with eXNCOSS 


incubate al 


acid, was about 


rate of action ce« reased slow ly 


over the This activity was shown to 


he present 30 min... but 
in extracts heated at SO> C. for 

Lye of the 
vas found to vary 
vhich the 


membranes from 10. 12. 15. 


absent 15 mon. 


neuraminidase activity 
of the 


was obtained 


membranes The 
with the age embrvos froma 
membrane In one expert 
IS and 19 day 


embryos (3 membranes of each group) were collected 


rit 


and ground with powdered ‘Alundum’ into ftrés-maleate 
buffer (01 M, pH 5-7, 2 mi After 
clarification, the enzviite each extract 
Table 1) In another experiment, 
twelve from 19-dav-old 
ollected and extracted se ] arately 


membrane) 
activity of 
was determined 
embrvos were 
All showed high 
levels of enzyme activity although the values showed 
(Rate ot 
hr.) 

concentration 


membranes 


rable spread tes would be ‘ ected 
(uggtn mil 


release of N-acetvineuraminic acid 
Is +38 ND protein 
4-0 mem. ml Membranes of 19-day embryos from 


two different poultry farms showed similar high levels. 


average 


| 
= 
¥ 
= 
Bauer, D. Brat. J. Erp. Path., 36. 
hock, M., Z. Hug., (1.95; 1 
shethield, W Rauer, J nd Step nS. M.. AB I. 
Path., 41. 635 (1960) 
Bauer, b. and Sadler, P. W., Bret. J. ‘ 145 wit 
; 
ay 
Wd 
= 
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lable LIBERATION OF SPLIT PRODUCT ESTIMATED As N-ACETYI 
VETRAMINIC ACID (N-ANA) FROM SIALYL LACTOSE (1 MI BY 
EXTRACTS OF AVIAN CHORIOALLANTOIC MEMERAN} 
xtures were incubated at 37° C. for 44 hr Protei 
was estimated by the method of Lowry et al. (ref. 24 
fembr Protein « i { Kelease of N-ANA 
ia xtract (mgt mi./hr 
1-0 
] 4 
1-2 
15 
is 
ig 


\ddition of a membrane extract from 0 dav -old 
embryos to @ membrane extract from I9-day-old 
embryos did not significantly depress the enzymu 
metivity ¢ f the latter Membrane extracts from both 
1] und 18 day old embryos were found to contain 
approximately similar amounts of N-acetyvIneuraminic 
acid-aldolase, the enzyme which splits N-acety! 
neuraminic acid to N-acetylmannosamine and pyruy 
ate’ The amount present was not sufficient to 
interfere seriously with the estimation of meuraminid- 
ase at pH values of 5-7 or lower 

Bacterial sterility of membranes and extracts Lo 

nate the possibility that bacterial contamination 
f membrane or extract was responsible for the 
enzvmie aetivitv, four membranes from 19-day 
embryos were ground with ‘Alundum’ under aseptic 
maditions, clarified and enzyme assays carried out 
on each extract (37° C., 2 hr.; no antibiotics added 
Kach extract showed a high enzymic activity 
Samples of the extracts before clarification and after 
the assay procedure were tested for aerobie and 
anaerobic bacteria, for fungi and for pleuropneumonia 
like organisms No growth of any organisms was 
detected over a period of weeks incubation In 
most work penicillin (100 units ml.) and streptomyem 
50 units/ml.) were included in the reaction media 
Concentration and purification of the enzyme Mem 
branes from 250 embryos (19 days old) were ground 
with ‘Alundum’ and the mixture extracted with tris 
maleate buffer (pH 5-7, 0-1 M). The mixture was 
centrifuged and to the supernatant (about | litre) was 
added calcium chloride to a final concentration of 
(1 per cent (w/v) The solution was heated (56° ¢ 
30 min centrifuged (70,000g, 10 min.) and amumon 
ium sulphate added to the supernatant to a final 
concentration of 60 per cent (ws After standing 
o° C., 16 hr.), the suspension was centrifuged 
(70,000g, 10 min.), and the precipitate dissolved in 
and dialysed against potassium phosphate buffer 


0-1 MM. pH HS) The solution was clarified by addi 
tion of protamine sulphate (O-3 gin.) and chromato 
graphed on a column of hydroxyl apatite’ (gradient 
2-0 M phosphate buffer, pH The 


enzvimcally active tractions were pooled and con 
centrated to about 5 mil The enzyme was purified 
about 50-fold in this way and was suitable for the 
Tests de seribe d lo \ 

Prope rties of the membrane neuraminidase Iction 
on stalyl lactose. Puritied enzyme (0-5 ml.) was incub 
ated with 10 mgm. of sialyl lactose (37° C., 16 hr 
The identity of the split products was established as 
follows In the Warren test, the absorption spectrum 

00-600 mu) of the chromophore derived from the 
enzvme substrate mixture was identical with that 
given by ervstalline N-acetylneuraminic acid. Follow 
ing paper chromatography in butanol/pyridine 
water (6:4 : 3), three spots corresponding in Rp to 
ialv! lactose, N-acetylneuraminic acid and lactose 
were observed In these experiments, more than 50 
per cent of the sialy! lactose was split. The pH of 
optimum activity was about 4-5. The rate of action 
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of the membrane enzyme was unaffected by O-l M 
ethylenediamine tetraacetate. A,, at pH 4:4 was 
about 

Action on ovine submaxcillary gland peucin 
submaxillary gland mucin was dissolved in the 
purified enzyme to a final concentration of 0-15 pet 
cent (w/v) and the solution incubated (37° C., 16 hr 
Samples taken before and after incubation showed 
that (1) more than 60 per cent of the bound N-acety! 
neuraminic acid was liberated from the ovine sub 
maxillary gland mucin. (2) The capacity of the 
treated ovine submaxillary gland mucin to inhibit 
hemagglutination by heated virus'? was 
abolished (inhibitory titre reduced from 1:56 
to < 50). 

Action on fowl red cells. The agglutinability of the 
fowl red cells for the different strains of mmyxovirus 
was removed in the order shown in Table 2. This 
receptor gradient was not the same as that given by 
neuraminidase from V. cholerae determined under 
the same conditions. It is also different in several 
respects from the receptor gradient established by 
enzymic treatment of red cells with myxoviruses’ 
It is difficult, however, to obtain a satisfactory 
gradient following virsl action when the te« hnique 
used in the present work is adopted. so the virus 
results are not fully comparable to those obtained witl 
soluble neuraminidases 


Tal RBCEPTOR GRADIENT OF FOWL Reb CELI REATED BITHE 
WITH NEURAMINIDASE FROM THE CHORIOALLANTOIS OF THE CHICK 
EMBRYO OR WITH NEURAMINIDASE FROM 1 holerar 

source of 
neuraminidase Receptor gradient 
Wu 
Membrane MEL WS! LEI 
V. cholerae MAI WSE VDI LE} Mu Mil 


Serial two-fold dilutions of the purified enzyme and the crud: 
enzyme from V. cholerae were allowed to act at pH 6-2 on 0-05 ml 
amounts of washed packed red cells rhe cells were then washed 
thrice with saline and their reaction to different strains ef myxovirn- 
tested (ref. 13) 


Discussion 


The results show that the chorioallantois of the 
chick embryo contains an enzyme which, in many 
respects, behaves like bacterial and viral neuraminid 
ases. Thus the membrane enzyme splits both sialy! 
lactose where the carbon atom 2 of N-acetvineur 
aminic acid is linked (x) to. carbon atom 3 of galactose 
and also ovine submaxillary gland mucm where the 
carbon atom 2 of N-acetylneuraminic acid is linked 
(x) to carbon atom 6 of it 
also abolishes the capacity of ovine submanillaryv 
gland mucin to inhibit hamagglhitination by heated 
influenza virus (although ‘it has not been formally 
excluded that this may be due to a contaminating 
protease'®) and destroys receptors of red cells for viral 
hemagglutination. In contrast to the neuraminidase 
from V. cholerae, the activity of both the membrane 
and viral neuraminidases are unaffected by ethyl 
enediamine tetraacetate!’ 

We have been very much aware of the possible 
objection that the neuraminidase discovered in the 
membrane is of bacterial origin. It should be pointed 
out that the enzyme content of unconcentrated 
extracts of membranes from 19-day-old embryos ts 
equivalent to about 400 biological units/ml. of bac 
terial (V. cholerae) neuraminidase’’?. Heavy growth 
of an organism such as V. cholerae would be required 
to yield this amount of neuraminidase. Careful 
bacteriological examination failed to detect anv 
micro-organisms in the membranes or in the incubated 
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extracts We have not tested for latent viruse 


but. for several reasons, this seems a verv unlikely 
possibility 

The chief interest of this re port is the finding f 
the first time of neuraminidase in vertebrate tissu 
The possibility that it is present in all or most war 
blooded ‘ells be excluded 


which may be functionally significant is the 


vertebrat cannot 
aspect 
demonstration that, as the 
where hatching of the embryo will oceuu 


fertile egg progresses to 
the stage 
the neuraminidase content of the membrane increas 

n- to twenty-fold Phere 
play @& part in preparing the mem 


is a Suggestion here th 
the enzyme may 
brane for its rather sudden loss of funetion as soon 
as the 

The possibility ot a 


rhemorane 


chick air breathing. 
relationship 
and the viral enzvine 
At present it is reason 
IS presen 
virus 


between the 
neuraminidase 
requires some consideration 
able to assume that the membrane enzvime 
in those ct lls which serve as host eells for the 
The first question that arises is whether viral enzym 
represents & component non-specifically adsorbed 
This is most unlikely; the evicden 
favour of the that the 
enzyme is an integral component of the virus itself 
Both serological'* and chemical’*® analvses of prritied 
mnvxXoviruses support the view® that certain fractions 
of the similar to corm 
ponents present in the normal host cell. Is the virus 
Does virus invasion 


the virus part 


is overwhelmingly in View 


mvyxovirus particle are very 


enzyme also in this category ? 
a change im cell metabolism which results 
in greatly neuraminidase production —a 
that may in some way be analogous to thi 
that takes place during the last davs ot 
In developing this suggestion we hay 
to bear in mind: (a) that the enzymic activity 
different myxoviruses shows a wide range of quia 


stimulate 
increased 
chang: 

increase 
incubation ? 


tative and qualitative differences; (6) that according 
authors the viral enzyme is related to th: 
protein surface antigen | these 


findings, our hypothesis could take the form that the 


to most 


To accommodate 


specific enzyme structure 1s determined by genet 
information provided by the host but |! 
incorporated inte the virus under the 
the virus either durmg the intracellular 
synthetic process or during emergence fron. host 
cell surface. If the speenheity of the viral 
were of host origin this would help to explain © ov the 


wt this is 


rf 


gZenoine. 


particle contains such small pres 
of ribonucleic acid**—-an amount per 
of the same order as that present in much #1 
poliomyelitis??, and 
limited 


viruses such as 
containirg an equally 


information 


presi rae 


amount of 
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The present work does not, of course, exclude the 
possibility that the viral enzyme is as fully determ- 
ined by the viral genome as any other 
of the virus. It 
alternative. 
easier if meuraminidases 
representative 


component 
does, however, raise an 
between them will become 
from the membrane and 
obtained in 
a valid comparison of their 


lo choose 
from myxoviruses are 
such a form as will allow 
physical, enzymological and serological properties 

While this work Warren 
Spearimg*4 reported the presence of neuraminidase im 


was In progress, ana 
commercial preparations of bovine and human serum 
The enzyme was not deteeted in un 
processed plasma or serum 
ated by and 
diamine tetraacetate, so is different 
deseribed in this report 

We are grateful to Sir Macfarlane Burnet for help 
fal discussions and to Dr. Bk. L. French, who earried 
out many bacteriological examinations for us. The 
work was supported by a grant from the National 
Health and Medical Research Canberra, 
Australia 
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MECHANISM OF THE TRANSFORMATION OF THE POLYSACCHARIDE 
CAPSULE IN PNEUMOCOCCUS 


By Da. D. MQ. KOHOUTOVA 


Institute of Biology, Czechoslovak Academy of Science, Prague 6 


A FTER an interval of more than a year im the 
t transformation of the heterologous polys«« 


charide capsule I found that the R form, which 
obtained in our laboratory in 1957, and which pi 
to this had been very easily transformable into the 


encapsulated form of the type IIL pneumococ: 


with the aid of the transforming principle isolated 
from the same by use of the transforming medium 
in the presence of salts with univalent cations'-, 
is now not easily transformable when 
sunilar conditions as before. Either it 
transform at all and remains in the R form, or changes 


using 


does mot 
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or less thassively imto the eneapsulated form of 
tvpe TL. that os, into the parental strain 
Only very rarely. and no longer under control or to a 

sniall extent. if at allo is it transformed into the 
‘ neapsulated form of phenumoceceus of type Lil with 
the aid of the transforming principle isolated from 
this stram 

Ravin’. using the strain R364 obtained originally 
in the laboratory by Avery et al. and successfully 
transformed in ether laboratories®* into various 
capsular states, found thet the faetor tor antibiotic 
resistance Was still transferable but not the capsular 
tactor am of the that the strain R364 
POSSESS LOSS deletion at one or more capsule 
nfluencing 

Now the (QUESTION arose whether in the course of 
preservation my # strain did not chanye to such a 
degree that it is unable to accept the transforming 
porinee ple and to Incorporate the re levant seginent of 
deoxvribonue lew acid DNA into its or 

hether it had not been chanwed in another sense 
on the other hand, whether my transforming principle 
had mot been damaged (for example. by deoxvribonu 
clewmse even though the rsolation was alwaves carried 
out im citrate medium and using all necessary pre 
cautions for the mamtenance of its biological activity’ 
If this were the case, the damaged transforming 
primerple would not funetion as a carrier of genetr 
information. that is. of information for the svnthesis 
of the polysaccharide capsule of tvpe TET. but having 
been damaged would serve rather by its breakdown 
products to stimulate the svnthesis of a non-specific 
DNA and thus also of a non speerti polvsaccharide 
capsule in the reeipient cell, in this case of type TT. 

| have in mind a similar effect to that described by 
Firshem and Braun*, where the DNA, partly digested 
by enzyme and its products of cleavage. stimulates 
<lectively the svnthesis of t he DNA in the NS cells, 
na muxture where there is a preponce rance of P 
cells over NS eet lis. 

examined first mv R form. which had been origin 
ally fully avirulent, and found that. by testing in a 
solid medpim or im glucose blood broth. the torm 
is not changed, but that in a selective medium, for 
‘ in broth with anti R if is possible 
to intercept sporadically the maternal S form of 
type II both after 72 hr. of growth and jn verve when 
mfecting mice 

The transforming principle was also checked l 
investigated whether mild lesions of the polymer 
molecule of the principle, due to small doses of 
deoxvribonuclease. would not result rather in a non 
specific stimulation of the synthesis of the poly 


saccharide capsuls ype TT than im an induction of 


the svnthesis of I used a transtorming 
primerple crude extracts of the DNA with II depro 
teimizations with a eontent of 2 ugm DNA on 


(025 M veronal buffer pH 7-5 per Lim. of the medium 
and of deoxvribonuclease in a maynesiim sulphate 
<olution of a final concentration of 0-003 1] The 
ransformation test was earried out either in the 
presence of sodium citrate of a tinal concentration 


ot © OL or without it Che mixture of transform 


my primerple and deoxvribonuclease w ith the citrate 
as well as without it had been activated for 15 min 
at 30 C. and inactivated for 15 min. at 60° © The 
control with the same content and with eitrate in the 

edium had been neither activated nor inactivated 
It was Surprising to find that in the presence oft 
deoxvribonuclease with a content of approxiunatels 


OP ogi. Tomi. of the medium and with a lower 
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content (14 10 gm.) in the presence of citrate 


and in test-tubes., where the activation and imactiva 
tion had been carried out in the stated time-intervals. 
transformation of the # form into the S form of twp. 
Lil occurs regularly 

It is evident from Table | that the citrate added 
alone to the transforming medium inhibits the growth 
of the pneumococe: and the test-tubes remaim sterile 
Amony all variations of arrangements of Components 
newly introduced into the transforming medium. 
transformation occurs solely the presence of 
deox vribonuclease in the concentrations already piven 
in the presence of citrate and only when the mixture 
of the transforming principle and the deoxyvribo 
nuclease had been activated and imactivated. or onl 
inactivated If the deoxvribonuclease is left in the 
medium without imactivation ino the presence of 
citrate, it prevents the reactior 


ible |. EPPECT OF THE COMPONENTS He 
WMepiu™ 
Composition of the meditumn (ret. 2 t tusio 
neop me (Difco). OS per cent sodium chloride, potassium ch! 
1-5 M. 10 per cent anti-. pH 
rr K ra | 
activ. and 
Mgso, 
rr trate 
rr Mus), trat } 
ry Mest), citrate DNase 
re + MgSO, trate Nase activ 
rp Mgs), itrate DNase inact 
rP Mest), trate DNase activ. al 
re + Mgs®), 3 DNase itrat 
ind imaectiy 
DNA Must) itrate 10 * M t 
/ 
DNA + MgsO, 3 Ww + DNa trat Vv 
and inactis / 
Myst), n the tinal concentration 003 M sod eira 
tinal concentration transforming principle rr 2 wg 
DNA/ml.) in veronal buffer G@025 M. pH » it DNase is present 
itherwise in physiological solution leoxsribonuclease (Light, an 
Hungarian lyopt in a concentration from 10° t 0 gm. mil 
the medium. The transtormation was carried ou ; 
with 1,.000-3.000 cells of the reeipient A culture- 
ff after 16°96 hr. of growth in a liquid medin 
twi fail n to glucose blood agar twice fror 
nacros lentification was confirmed 
homologous immune serun 
R, non-encapsulated form of the pneun ‘ S Hil t 
form of the type TIL cous: OL st sth 


The question has been posed whether a similar 
mechanism, that is. the mutual interaction of the 
DNA and the deoxvribonuclease with the participa 
tion of the blocking svstem, acts also normally im the 
processes of transformation The problem of the 
penetration of the DNA as a high polymeric molecules 
into the cell still remains unknown 
with newly isolated 9 new AF straims. of which 12 


In experimnents 


single-colony cultures were chosen for the experi 
ment. it was found that both the stable and the 
unstable strains are liable to transformation into the 
heterologous type. and that out of the twelve single 
colony R cultures examined only 4 were transtormed 
without deoxvribonuclease ; the remainder only when 
it Was present As the experiments were carried out 
with two transforming principles obtaimed from the 
isolation of the same culture of the pneumococeus 
of type LLL. differmg from each other only m age 
by 3 hr. (6 and 9 hr. culture) it was ascertained that 
it was possible to transforn without deoxvribo 
nuclease the newly gained strains only when the 
principle isolated from the younger culture was used 

It is evident from the experiment that the process 
of transformation of the heterologous polysaccharice 
capsule is) by no means simple There exist 
mutual interactions between the physiological state 


of the reciprent cell and the biological activity of the 


transforming prineiple. certamly depending on the 
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deoxvribonuclease 


cells from which the 
It 


those 


state tram 
isolated 


which 


been 
vho we 
with have 
by using only a stall number of recipient. 
avoid the depolymerization ot the DNA by the deox 
ribonuclease which is liberated those cells, play 


th 


bv 
anmactive part in the transformation, even though 
minimal 


certain time-span 


leoxvriboniuclease in concent rat 


onl within a is blocked 
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DNA. which depends again on th 


always strived to eliminate 


lis. te 


on, aetine 
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another blo« king 
of this work will be published in Molva 


or SVastem 


Vier 


Vature, 182 


PROTEINS OF HEN’S EGG YOLK 


the 


ot 


contusion 


on 
volk the hen 
much Aists in 
and phi 
(As the portion of th 


of the 


nomenclature. chemical constitution 


orrentation ot these proteins 


tnalvsis a vith current knowles ol 


is 
volk protein 

based 


and irrefutable facts; 


the bios henmust 
While 
this 


tindings as abs 


View 
ered here 


ot 
le is 


ry 
this 


om ¢ im Laboratory. I not r 


thiese 


this work implicit in th 


do mot stigyuest Thue 


ten Vears 


reference to earler imvestig 


four proteins had been isolated 


Ik. although it was recognized that 
shown byes 
Recently, Schjeide and Urist® detected 


iltracentrifiugation 


to homoveneous by ore 


eriteria 
both a floating and a sedinie 
component im 


he fluid portion of volk 


more sedimenting components in a solution of 
The 
differ from the known tracttorn- 
although ot 
to be the 


the low 


granules nomenclature used im 1 


+} 


eyo voll their 


dlistimyuish 


properties appear Similar flota 


patterns ot density about 


lias heen shown 


fraction 


have been published. and this fraction 


Thev’ called the 
sedimenting component in the fluid fraction ‘ovalbu 
and defined it of the 
livetin’. a does 


nomenclature, 


to vield lipovitellenin about 


per ce mt iprd or ether extraction 


us one 


that 


omponents ‘> 


littl 


state! it to 


wnt clarify 


but quite correctly suggests that there 
In the vranule 
their phosphoprotein Y, is said. indirectly, to be 
Mecham Oleott’s 


per cent phosphorus 


< more than one livetin fraction 
are 
form of and phosvitin 
that their 
seems to be svnonvmous with 
Evidently 
1 four ultracentrifugal 

the 


ously ited and described by 
with 


contaiming 9-7 and 
lipoglveoproteim \ 
th lipovitellin of Sugano*. or lipovitellin 
Schjeide and Urist have detectes 
foul 


other 


earlier 


components corresponding t proteins 


press workers 
This agreement 
which. depending the 
‘ndieate the resolution of three to five ultracentrifugal 


mm oim venera re ports! 


on conditions employed 
components in solutions of egy voll 


The 


the volk proteins shown to be present in Ssubstant 


all 
ial 
ano 
ether 


ook identified 


tracentrifuge, however, cannot resolve 


by ele trophoretic analy sis Su 


least 


patterns five 


extract eg - and Bernardi and ¢ 


sugy it components 


Lin ‘ope and somewhat Spee ilati 


largely 


thre 
traction 


SiN 


which 


lipovitellenin 


thre 
(3-lipe 


sedimenting material from 


tloating 


vitellin of Sugano), had been removed. These com 
ponents have all been isolated and characterized 

to ular weight, N 
Fable 1; 


tion or other properties. Cle 


ws mole terminal amino-acids, as 


shown mn and some by amuno-acid 
ariyv, seven proteins ares 


im egg volk, and there are that 


these 


nt 
ot 


indications 


are not homogeneous ( onsequently, 


one more of Schjeide and Urist’s four ultracentri 


components must have contamed more than 


‘protein 
The 


isolation 


proce s developed im this Laboratory 
Table 1 
ten hnig ics The 
all with resper 

conditions Naturally, 
of the steps must be repeated to obtain hormowe 


for 


of these proteins are typical 


ised biochem ul 


ustial 


rors were taken at 


and other sore 


temperature 
preparat rors and some may be omitted: for oxample, 
the chromatographic procedure can be used directly 
to and | 
state that it 


obtaimed 


obtain certaim proteins. 
procédures and 


ist 


Schyeide rist 


term these ‘chemical 
that at le 


ed protein 


ob phosvitin In 


loses most calcein, often 
be 
phosphoprote iti beac kbone 

t hie \ the 
ot 


Phosvitin is a polyeles rivte 


of its 
part of its phosphorus, and may e 
the 


statements 


derived from 
breaking 
ot these 
remtation 


In support 
secli 


preparat 1OTLS 


point to lower 


coetherent isolated 


that 


our 
urs in egg yolk 
as an insoluble salt, which is converted partly to the 

with a of calcium dissolved 
chlorick solutions the commonly 
solvent also employed by Schjeide and Urist for their 
Phey 
strated the loss of phosphor is but rather the reverse 
they that their Y phosphoprotem ancl 
phosvitin, prepared according to Joubert and Cook'! 
had the Later the, 
say that both phosvitin and lipoviteilin are “known 
to he 


salt loss 


sodium 


sodium when 


inh 


sedimentation experiments have not demon 


simnee state 


phosphoserin eontent 
altered to a greater extent than other proteins 
isolated from physiological fluids, regardless of the 
This bye 
evidence is nted to support thi- 


the decide 


method employed for their isolation 


so; but. as no 


neralization reader must it 


With knowledge of the 

of the seve proteis!**, the protein phosphorus 

content itellin (Burley. R. W and 
WH... unpublished work) (Table 1), and farther 

physical determinations!®: it has been possible to 

composition +} 
of the high 


SIX proteins are present in t} 


N-terminal amino-acids 


ral 
and lipo, 


Cook, 


estimate the iltracentrifiugal 


components in solutions density fraction 


of egg 


voll Clearly 
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n chromatogray! 


> M may 


* Also unpublishe turk W nd Cor 


only two 
pin 5 per cent sodium chlor ihe 


The faster sedimenting S, component is a complex of 


fraction, although thev sediment as 


components (5, and S 


major 


2- and $-lipevitellin with phosvitia, plus an aggre 
gated form of y-livetin, a protein which has been 
isolated and desecribed'*, but which mot 
from this complex by ultracentrifugation per 


After precipitation by dilution. 


Is resolved 


Ith 
cent sodium chloride. 


the S, component is absent and other analyses show 
that a-, $- and y-livetin and part of the phosvitin are 
removed, Evidently y-livetin does not interact 


tre ngly with the lipo. té llins, as originally stigpyest« d* 
Phe 
itim, since its protein phosphorus content Ap pron hes 
raluced to about 1 
utter repeated precipitation from 7 per cent sodiun 
chloride by dilution, a result with the 
phosphorus earlier 
workers who used this method 
the phosphorus content of the 


original component obviously eontains phos 


= per cent, and is only per cent 


Im agreement 
reported by 


Since this is twice 


protem content 
mixed lipovitellins 
pore pared from magnesium sulphate solutions*, or by 
chromatography (Table 1 this which 


ediments as one component, must about 5 


complex, 
contain 

per cent phoss itin of 10 per cent phosphorus content 
In fact, the protein phosphorus contents reported! 


for rolated « known to 


and §-lipovitellin 
difficulty 


from lipovitellin by hydroxyapatite « hromatography, 


are Trhow 


be high owing to the of removing phosvitin 


and more accurate values are reported (Burley, 
W and Cook, W H., impul lished work im 
Table 1 Schjeide and Urist' state “‘that no signifi 
cant amount ot phos itim comple xed with lipo 
itellin A con plex contamming 5 per cent phos tin 


is not likely to be detected by sedimentation, but this 


amount is highly significant analvtically These 
authors do not report the results on which their 
eonelusion is based, but it seems doubtful that the 
artition cell procedure would vield their As pe 
itellin) free of VY, (phosvitin 

In alkaline solvents a third component of about 
7 S (not 45S appears in the high-density fraction 
and imereases in amount as the pH is increased \t 
pH 7-6 pattern reproduced as Fig. 2 by Schjeide 
and Urist), this component is predominantly a non 


livetin' 
of 


n lipevitellin solutions now 


aggregated form of At higher pH values 


about 7 S 


also 


be 


a second component appears 


known to free of 
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racteristic properties 


Principai 
rminal 


acids per ut 


vi i 


am 


Arg. Lys 


phosvitin and y-livetin by prot 
end-group analyses. We hav« 
of Schmidt, Hickey, and Thannhauser! 
employed by Schjeide and Urist for isolating the volk 
yranules, and found that the three hh 


and 
method 


in phosphorus 
also used the 
Bessman, 


etims are absent 


from solutions of the granule proteins Without 
the livetins, phosvitin and the lipovitellins are clearly 
evident as two components rh re utral solvents<. but 
in alkaline solvents a third component of about 
7 S is also present 

Clearly. the additional ultracent ritugal coruponent 
observed in alkaline lipovitellin solutions is not 


y-livetin. Before the present criteria were available, 


we erroneously called this 7 S component +-livetin 
since it had a similar sedimentation-rate. was reduced 
in amount by repeated precipitation’, and had a type 
ot ndence on pH Suppress that lip tellin 
contained two distinet proteins Mooleonaat also 


observed this second component 
pH 7-8 or higher and correctly called it 
lipovitellin. The identity of this 
clarified by the work of Bernard: and Cook 


found that lipovitellim had two electrophoretic com- 


mh lipovitellin it 
ot 


compo! omit Was 


who 


ponents, a- and §-, separated them by chromato 
graphy, and established that both forms dissociate 
reversibly into two sub-units in alkaline solvents 
Both lipovitellins behave as pH-dependent ersible 


association-dissociation systems, but lipovitellim 


dissociates at a lower pH than z-lipovitellin These 
findings explain our earlier observations indicating 
that lipovitellin contained two proteins 

I cannot reconcile these results with those reported 
by Schjeide and Urist!. They claim discovery of an 


alkaline breakdown product of lipovitellin of 4.5 8 
and suggest this may be the second component called 
y-livetin by and Cook® Evidently they 
have second component reported 
Moolenaar'®; 
They do 
the isolation of a trailing vhich 
was found to be the natural form of phosvitin con 
taining 10 per cent phosphorus. 


Joubert 
the 
and correctly identified 
but they do not describe its properties 
report 


obser, ed 


earlier’ by 


‘ oOmponent 


Clearly, this was not 


the 7 S component observed m alkaline solutions of 
In fact, it appears 


that these workers isolated their trailing component 


our phosvitin-free lipovitellin 


from a solution of the granule proteins in 10 per cent 


which the sub-unit of 


sodium chloride, a solvent in 


: 
Patel PREPARATIVE PROCEDUR(S 
Preparat Tes 
k dissolve 045 M mag 
mtent tent 
w «it floating tract bh i th fraction inv wo 
known method ir Vitellenin (about 40 pe 
ent lipid) on ethe Pe 
Pi igtt ensity sedimenting 
Precipitated at O15 M mag 
ilphate Phosvit Ala ‘ 
pitated at 0-05 M 
and £-forms separated | Liy tellu Ary. Lvs é 
Soluble in <ulphat t Arg, Lys 
hg Soluble in 37 per cent sat tir j Lys + F ‘ va 
ammonium sulphat: thers 
and §-forms separated 
> lectrophoretically 
Precipitated t pe ent sat 
ey 
ak 
 ——— 
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hoovitellon does they 
lid use an alkaline soly 


three 


not exist Alternatively. uf 
ent. they should have resolved 
components the Their 


results appear, therefore, to have no bearing on the 


granule proteins 
iilentification of the component under discussion 

Since lipovitellin, the classical of egy 
olk, has fractionated, it 
clarify Although the three fractions 
that have been characterized are, correctly speaking. 
this 
modifications of the 


mow Dever is desirable to 


nomenclature 


Laboratory we 
older, 
sunpler names, x- and 3-lipovitellin, and lipovitellenin ; 
corresponding names for the three lipid-tree 
moleties are provided by omitting the pretix ‘lipo 
hur x- and 3 lipo itellin are not identical with those 
designated by who used ether-extracted 
‘gy volk and identitied his x 

purified lipovitellin 
respectively 


im 


nave continued to 


lise’ 


protein 


Sugano’, 
and 3 components as 
and lipovitellenin. 
In our work lipo. itellenin was removed 
and the l to 
electrophoretic components of 
and 
ultracentrifugation in 
but the 


forms of 


by centrifugation terms x- and %- uses 
the two 
lipovitellin proper 
olved by 


lescribe 
3-forms are mot r 


chloride 
dis 


Our x 


their 


and 
somiated sub-units can be resolved in alkaline sol 
Lipovitellin 


parent molecules 


may therefore oceur in at 

ris 

Since the second component in lipovitellin solutions 
isa dissociated sub-unit and not y-livetin, the molecu 
lar weights sodium = chloride 


4 Those reported by 


observed in solutions 


ire now quite consistent** 
Joubert and Cook®:'', however. are subjeet to corres 
tion for a computational error affeeting the diffusion 
coefficient. which increases all 
1 per The 
published'!*. The phosvitin-lipovitellin complex pre 
ciprtated from, and examined in, sodium chloride 
solutions had WV 4-0 «x 10° by light seattering*. 
and 41 10° by sedimentation-diffusion® \t 
pH 90 the presence of 10 per cent or more of the 


those reported by 


about cent correct values have been 


dissociated sub tiumit reduced the molecular weight ot 
lipovitellin to 3-7 «x 10 value), 
sodium chloride solutions both x- and $-lipovitellin 
had 4-0 10° (Table 1)!" Since the lipoevitel- 
lim phosy itin compl x contains only about 5 per cent 
phosvitin, its molecular weight would not be expected 
to differ. beyond experimental error, from that of 
undissociated lipovitellin. 

The molecular weights of XY, and VY, proteins are 
reported by Schjeide and Urist® to be 7-7 10% and 
20) x LO. respectively. which differ considerably 
from values of 3-6 10* and 4-0 « LO for 
phosvitin and lipovitellin. They suggest that our 
phosvitin was degraded, but do not advance a specific 
reason for the discrepancy in the estimated size of 
lipovitellin. An evident explanation is that their X, 
contained X,, since the latter could not have been 
completely removed by separation in a partition cell 
They found that Y,, VY, and serum albumin all showed 
comparable boundary-spreading in the ultracentri 
fuge., but do not report diffusion coefficients. The 
molecular weights were evidently calculated from the 
sedimentation coefficients and the “reasonable as- 
sumption” that the VY, and X, proteins have an axial 
ratio comparable with serum albumin. This assump- 
tion, however, is neither reasonable nor adequate for 


(corrected but in 


the estimation of molecular weights. It is not reason 
able for phosvitin, since the results of Joubert and 
Cook!!! show that this proteim and its soluble com- 


plexes with ealeium all had frictional ratios far larger 
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than that of serum albumin, and no evidence is pre 
that YX, differs in this respect. The 
assumption is inadequate, since this calculation alse 
and 
specific volume as serum albumin, which is nether in 
with 
observation 


sented to show 


assumes that both Y, have the same partial 


accord nor experi 


mental 


expectation 
9,11 


(COMposit ion) 
These 
their conelusions? 


and 


considerations alse 
regarding th: 


have a bearmg on 


relative sizes of their X, proteins in egg 
and hen plasma 

W. H. Cook 
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National Research Couneil, 
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Dr. Cook's article constitutes an excellent summary 
of the large amount of work that he and his associates 
have carried out on the subjeet of egg yolk proteins. 
and brings into focus several crucial points where 
disagreements seem to exist among workers in the 
field. We shall take these up, but first would like to 
recapitulate the submitted 
original comumunication!. 

Basically, we were concerned with 
to be a veneral failure to recognize that the chemically 
derived phosvitins and lipovitellins of serum and egy 
yolk may be considerably different from these proteins 
as they occur in the native state. Secondly, we 
wished to explain our reasons for employing the serum 
and egg yolk X,—-X, nomenclature, and wished to 
caution against use of terms already ascribed to the 
derived when referring to the 
‘native proteins’ as they might be resolved during 


reasons why we our 


what seemed 


chemically proteins 
gentler procedures of ultracentrifugation, ete Thirdly. 
we wished to explain our view that serum X,-phospho- 
protein and serum X,-lipoglycoprotein do not exist 
together as complexes in serum and that egg volk 
X,-phosphoprotein and egg yolk X,-lipoglycoprotem 
are not present as complexes in 5 per cent sodium 
chloride at neutral pH as suggested by Cook and by 
Common and co-workers?. We wished, further, to 
make it clear that the reasons for the non-existence 
of the 
important facets of our understanding of the nature 


of snel complexes constitute some most 


‘We 
ik 
a 
a 
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| 
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and role of those unique protems adapted to the 


tenance of the embryo bird, reptile and amphibian 


Im the 


preceding article Dr. Cook has reopened 


certain Of these issues For the seke of brevity. we 
mention only a few pomts on which we still 

hither 
a) We have not changed our view that both 
phosvitim ane lipovitellin obteined chenucally as 
leseribed by Joubert and Cook im 1958 (ref. 3) differ 


ertaim respects from th: ultracentrifugally 


ré olyved \ ana \ 


‘ 


proteins and are probably (a 


n the case of the phosphoprotein le physio 
logical Phosvitin detinitel lacks most of the 
calenun which wi origmally associated with this 

Olecule, and because of it lower sedimentation 


mstant appears to be either (or both) broken or of 
axial (The loss of 
unplest terms, would result in only a 5-7 
Joubert ana 


nereased ratio calenim. its 


r cent 
duetion in molecular weight i 
shown that the 


fou phosvitin is about 36.000 


(‘ook® have correct molecular weight 


Thus, it appears that 
phosvitin obtaimed chemically us at halt 
the molecular weight of its counterpart obtained more 
volk yvranules with 10 


followed by 


only 
clissolution of the 
chloride 

Our estimation of the 
77.000 


ruply by 


per cent sodmun differential 


iltracentrifugation molecular 
seight of egg volk NX 
based on the premise that the phosphopcotem was as 
yreater axial 
weight of 


Lie ated by out 


phosphoprotein wis 


viobular in shape as albumin If a 


ratio actually obtains, the molecular 


phosphoprote in is even greater than ine 
orizmal estimate (iit) With respeet to lipovitellm, 
loubert and Cook® have. themeelves, pointed out that. 
fraction 

strictly 


as originally obtaimed, it was not a pure 
; Another of the that has 
Cook and co-workers is that their 


Views been 


eintamed by Dr 


faster sedimenting S,; component. of whole egg volk 
per eont chloride four \ lipoylycopro 
tein) is a complex of the ‘alpha’ and ‘beta’ lipovitel 
with phosvitin It has been our experience 
that the assomation of phosphoprotein with lipo 


im pu im the 


macro-cotl- 


chiiation or « hanue 


iyeoprotem bv 


presence of sodium chloride results im 


plexes sedimentation constants consider 


POSSORS ITLL 
Even if a complex of only one 


alpha’ 


ibly in excess of S 10 
molecule oft 
such a physical 


olecnule of phos, itin per 


heta’ lipovitellin were postulated 
orrentation should produce a detectable difference in 
the rate o sen nration as compared with phosy itinm 
Dr. Cook states yun ifically that 


volk X, 


contains phosvitin sinee its protem phosphorus con 


tres lipovitellin 


the S our ¢ component obviously 


tent approaches 2 per cent and is only reduced to 
about | per cent after repeated precipitation from 
chloride by dilution 

here first 
present in the prepara 


per cent 


Pwo musconceptions are evident in the 
place, the S, material (S LO) as 
torv ultracentrifuge tube 


item simee the cde flexion simply defines the boundary 


necessarily contaims phos 


of a molecular species which is sedimenting through 


a medium containing sodium chloride. phosvitim. 
ete The material causing the S, deflexion cannot be 
solated from the centrifuge tube alone Only a 


nuxture of this component together with the othe 
materials in the medrum through which it is pessm 
ean be obtamed 

In order to 
eontriftuge tribe contains phosphorus or cal and 
indirectly as 


ascertain which component m= the 


henee phosvitin) one can proceed 
the mixture of proteins ts centrifuged in a 


cell for the ultracentrifuge? 


follows 


partition preparatory 
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ana is then partitioned mto several vertical sections 


Differing amounts of the various proteims ino the 


mixture are present in ¢ ach section. their concentra 
tions being functions of their rates of sedimentation 


rhe content of each section is ascertamed by anelyt cal 
nuitracentrifugation and analysis for prote in 
phorus One can now determme by inspection 
whether the phosphorus rises im proportion » the 


deflexion caused by a given protem comiponent 


Neithet 


detectably when the S, 


phosphorus nor caleium increases 


our X, 


any 


protein 
component Is present 

thet 


component is precipitated 


in yvreatel particular sey 


Secondly. our experimental results 


(our X, 


large 


the reason the S, 
with dilution is that comple ves form between 
Y,-phosphoprotein on one hand. and \ 
Henee. repeated precipitation 


hpoglvee 
protein on the other 
should not result in complete elimination of phosy 
phosphorus from lipovite llin prepared by the method 


of dilution 

int) The occurrence 
due to the 
phosphoprot« inh 
by dilution) reacting 
lipoproteim. 
in a neutral medium of high toni 


of a precipitate is apparently 


many negative charges appearing on the 
followimy the 
positive 
So long as these 


removabet 
with charges on the 
two molecules are 
present strength 
such as 5 per cent sodium chloride, the complexe s do 
not form, even when much of the calerum has been 
removed We have successfully separated each of 
these molecules (XY, by differential ultracentrifugation 
Y, by extraction from frog larvee cells (tatl-bud 
stage) in which JN, is absent* and have found that they 
are each pert etly soluble in distilled water by them 


and 


selves However, mixing the two clear solutions will 
cause the formation of a coprous precipitate 

(c) It reasonably disputed that the 
tollowing sedimentation differences exist when evy 
yolk and serum components are centrifuged in the 
sodium chloride medium: egy 
volk NX, sediments faster (S 4-7) than phosvitin 
(S 3-5): serum NX, sediments faster (S 8-9) than eyg 
volk X, or phosvitin derived from serum (S 3-5): 
serum Y, sediments faster (S 16-5) than egg volk 
NX, (S10) However, the sedimentation constants 
of Dr. Cook’s purified lipovitellin and our egy 
VY. agree exactly (SN 10). indicating that they may by 
Also. our 
constants for the alkaline 
produced sub-units of XY, agree with 
those of Dr. Cook’s sub-units of and lipow ite 
All molecular weights of the above substances, given 
in Our pepers, have been approximations and this 


cannot be 


same 5-10 per cent 


volk 


identical substances latest calculations 
of the sedimentation 


exactly S 7 


has been so stated 
©. A. 
M. R. Urist 
Laboratory of Nuclear Medicine and 
fadiation Biology. 
Departinent of Biophysics and Nuclear Medicine, 
Department of Radiology. 
and 
Department of Surgery, 
School of Medicine. 
University of California, 
Los Angeles. 
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THE DISTRIBUTION OF ANTIGENIC GROUPINGS ON MOUSE 
GAMMA-GLOBULIN MOLECULES 


By Dr. BRIGITTE A. ASKONAS and Dr. J. H. HUMPHREY 
National Institute for Medical Research, Mill Hill, London, N.W.7 


SDELMAN et al.' observed that certain antisera 
k prepared in rabbits against human y-globulin 
or human y-myeloma proteins consistently gave two 
precipitation lines when tested by immunoelectro- 
phoresis against normal human y-globulin. When the 
antigenic properties of human y-globulin fragments, 
obtained by digestion with papain and cysteine by the 
method of Porter?, examined by 
antisera, the papain digests were found to contain 
with two distinct antigenic groupings ; 
referred to as ‘fast’ or F fragments and 
or S fragments according to their relative rates 
of migration towards the anode during electrophoresis. 
Immunoelectrophoretic comparison of the original 
human y-globulin with the papain digest indicated 
that the two precipitin lines given by human y- 
globulin were antibodies against antigenic 
groupings shared exclusively with the F fragments 
and exclusively with the S fragments respectively. 
These findings are hard to explain if all molecules of 
undigested human y-globulin have both F’- and S-antt- 
groupings on the but would 


were means of these 


fragments 


t hese were 


slow 


due to 


molecule, 


genie same 


AS partly 


easily be accounted for if the F- 
groupings were present on dist inet 
cules. 

In the course of experiments on normal mowse 
y-globulin and formed by 
transplantable plasma cell neoplasms, it was observed 
that rabbit antisera against normal mouse y-globulin 
or the y-myeloma protein formed by the plasma cell 
tumour line 5563 in C,H mice’ could also give double 
precipitation lines with normal mouse y-globulin on 
immunoelectrophoresis (Fig. 1) Mouse 
and myeloma protein, on treatment with papain and 
eysteine. have been found to form fragments with 
distinet antigenic groupings (S and F groupings)‘. It 
was therefore possible to design an experiment to test 
directly whether F-antigenic groupings and S-antt 
genic groupings are present on distinct molecules in 
the undigested y-globulin 

Normal --globulin, 


and S-antigenic 


y-globulin mole- 
globulins 


y-myeloma 


y-globulin 


mouse prepared by zone 


electrophoresis on “Geon 425° (British Geon Co.) by 


the method described by Fahey and Horbett®, and 
5563 myeloma protein purified by fractionation on 


absorbed with S fragment 


AS absorbed with excess of S fragment 


AS absorbed with excess of F fragment 


Fig. 1 Doubh 
point of applic atior 
5563 myeloma protein 


precipitin lines with normal mouse 
f purified normal mouse y-globulin at a cones 


-globulin and absorbed antisera on immunoelectrophoresis 
ntration of 5 mgm. mil 
This antiserum was absorbed with S and F fragments isolated from 5563 myeloma protein after treatment 


The arrow indicates 
AS R144 rabbit antiserum against puritied 


with papain and cysteine 
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Fig. 2 limunoeleetrophoretic analysis of absorbed antisera Arrow indicates point of application of papain and cysteing 
O63 mveloma protein Fragments with distinet S- and F-antigenice groupings may be seen 

rabbit antiserum (#Ol)again purified 5563 myeloma protein diluted by 1 2 182. KR YL absorbed with a sligi 

with F-antigenic grouping from papain and ‘ treated 5563 myeloma proteir 4N 3. absorbed with f 


genic grouping 


DEAK cellulose® were labelled with todine-I31 at an with varving amounts of iodine-1I31L labelled norma! 
average level of 0-5 atom mole using the technique mouse y-globulin or iodine-131 labelled 5563 myeloma 
of MeFarlane’ At least 99 per cent of the radio protein, giving ratios of antigen to antibody ranging 
activity was attached to protein having electro from less to more than equivalence, and after 24 
phoretic mobility characteristic of normal mouse hr. at 2). the proportion of iodine-131 labelled protein 
globulin and 5563 myeloma protein respectively precipitated was estimated by centrifuging at © 
Samples of one rabbit antiserum prepared against and measuring the distribution of radioactivits 
normal mouse y-globulin (R15) and of two antisera between the supernatant and the antigen antibod, 
egainst 5563 myeloma protein (R144. R91) were — precipitate. The results (Table 1) showed that not 
absorbed with a slight excess of fragments (papain only the unabsorbed antisera but also the absorbed 
digest of 5563 myeloma protein) which had been antisera, specific for either F- and S-antigenic group 
purified so as to contain either S- or F-antigenic ings, could precipitate 95 per cent or more of the 


yroupings only The absorbed antisera reacted normal mouse y-globulin or 5563 myeloma protein 


exclusively with fragments possessing either S- or F labelled with iodine-131. Furthermore, by analysis 
antigenic groupings, in contrast to the unabsorbed — of the precipitates at the equivalence points (Table 2 
sera which reacted with both (Fig. 2) it Was apparent that the total precipitable antibod, 
Aliquots of the unabsorbed and of the absorbed was, Within experimental error. equal to the sum of 
antisera were mixed in 2 standard volume of saline — the antibody precipitable after each absorption, andl 
there was no significant antigenic overlap between 
S and F fragments. 
Our conclusion is that, in normal mouse y-globulin 
as well as in the 5563 myeloma protein, the antigenic 
63 papain Ise 563 mveloma groupings ot both the ‘fast’ and ‘slow papaim digest 
tabled) | fragments must be present on all the molecules. The 
double precipitin lines which we observed to ocew 
between normal mouse y-globulin and rabbit antisera 
cannot therefore be explained simply as due to a 
heterogeneous distribution of / and S-antigenic 
groupings im the original normal mouse y-globulin 
molecules. In fact we found (Fig. 1) that antisera 
partially or completely absorbed with F or S frag- 
ments still gave double lines with normal mouse 
y-globulin on immunoelectrophoresis. although none 
80 06 per cent of the iodine-131 labelled normal mouse of our antisera gave double lines with the 5563 
was precipitated under the conditions described, but # myeloma protein. It is possible that an alternative 
amount was co-precipitable with the rabbit antibody, on 
of explanation may lie in the presence in the antisera 
labelled normal mouse y-globulin in normal rabbit serum was not of antibodies with varving a\ idity for groupings the 
ee ee availability of which depends on the folding of the 
fable 2 AMOUNT OF »-GLOBULIN AND MYFLOMA PROTEIN PRE y-globulin molecules, which is likely to be much 
IPITATED BY ANTISERA REACTING ONLY WITH S- OR F- ANTIGENIC = . 
Gaoverses more variable in normal mouse y-globulin than in 
the mgre homogeneous myeloma protein. 


Table 1 


Mygm. antibody per mi, anti Edelman, G. M., Heremans, J. F.. Heremans. M. Th., and Kunkel, 
serum precipitated at H.G.. J. Exp. Med., 112, 203 (1960) 
equivalence by Porter, R. R.. Biochem. J.. 78, 119 (1959 
normal mouse 563 meveloma 
rotte d Pilgrim, H ic 
Potter, Fahey, J. L..and Pilgrim, W.1.. Biol. 04 
R 91 (anti-5563 myeloma protei * Askonas, M. A.. and Fahey, J. L. (te be published) 
R 1 absorbed with S fragment » — 3-2 Fahey. J. L.. and Horbett, A. P.. J. Biol. Chem., 234, 2645 (1859) 
R absorbed with F fragment 2 * Askonas, B. A.. Biochem. J. 79, 33 (1% 
McFarlane. A. Nature, 182. 53 (1655 
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IN SARDINIA AND THEIR RELATIONSHIP 


TO MALARIA 


By M. SINISCALCO and L. BERNINI 


Istituto Genetica, University of Naples 


B. LATTE 


Clinica Oculistica, University of Sassari 


and A. G. MOTULSKY 


Department of Medicine, University of Washington, Seattle 


VYLUCOSE-6-PHOSPHATE dehydrogenase defici 

Jenev ot the red he recditaryv trait that 
predisposes to hamolyvtie from faba 
review by Beutler’), and infections 
It has been suggested that this trait? and thalassamia* 
have attained their world distribution by protecting 
would 


cell is a 
Vicia 


beans. drugs (see 


their carriers agamst death from malaria It 


therefore be expected that populations exposed to 


severe and intense malarial infections in the historical 
past would have a high incidence of these traits 
provided that the appropriate mutations had occurred 
or had been introduced into such populations. In 
habitants of the Sardinian plains. which until 1946 
were among the most highly malarial areas in Europe 
known to have a high incidence of thalassemia 
favismn The island is further suited for 
because of the existence of isolated mountain 


are 
and 
study 
Villages where malaria is not prevalent 

Male school children of nineteen Sardinian \ illages 
that had in the past experienced varving incidences 
of roalaria studied A dve Test 
was used to detect gluicose-6 phosphate dehy drogen se 

fragility 
for the 
detailed preliminary 


even 


were decolorat ion 


deticieney' and an osmotic Screening 
and blood 
thalassemia’. More 

thalassa hia. imvoly ing red cell emume ration 


letermina 


diagnosis of 
tests tor 


Test served 
h Pro 
viobin, hematocrit. and haemoglobin A, 
tion, and caleulation of red-cell constants showed that 
error oft With the more rapid 
tests did not exceed L per cent* Phe typ 
hundred randomly chosen 


the rusclassification 
screening 
of thalessvemia seen im one 
farilies im different areas in Sardinia was associated 
vith increased hatmoglobin A, levels* 
fitty 
fact that the enzyme deficiency 
linked trait’ Linkage 
colour-blindness was used as an Y-chromosome ke r 
families 
traits 


thie 
is inherited as a sex 
which 


Investigation of two families confirmed 


Investigations in 


instance of recombination in 12 


kindreds the 


showed neo 


among 4 large in’ which two 


DEFICIENCY 
(See also 


Tabl: ENZYME 


Malarial No 
frequency eXarmined 
per cent 


Usini 
siniscola 
Kenetutti 
sunt 
(rose 
Galtell 
Fonni 
Desule 
Tonara 
Lanusel 
Tortoli 
Cabras 

=. Grlusta 
Terralba 
(eerge) 
Teulada 


et al.. ref. 11 
t From Ceppellini 


hernini 
18 thalassemia 


For 
mozvec 


refs. see 


AND THALASS#MIA IS 
Bernini ef al 


* The gene frequeney was « 
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The data the incidence of thalasszemia and 
enzyme deficiency are sunnnarized in Table 1 
Previous work on blood group distribution had tad 
cated the similarity bet ween populations in the central 
mountain villages (Desulo and Tonara) and east coast 
villages (Orosei and Galtellijt. When this work 
extended to west-coast villages (Terralba and Cabras), 
the low Rk (ede) and high blood group M gene fre- 
Sardinians again 


on 


quencies Characteristic of were 
found. suggesting that all population groups studied 
were ethnically homogeneous?'. 

Fig. 1 demonstrates the positive correlation between 
thalassw#nmua and enzyme-deficiency gone frequencies, 
suggesting selection by a common ecological ayent, 
Plasmodium falciparum. It is 
frequency tor 
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Estimates of malarial morbidity 
the data of Fermi and Missiroli (see ref 
ture). whose extensive 
between 1929 and 1938. provide detailed information 
on the incidence of malaria in Sardinian villages. The 
relationship of the genetic traits to the past 
incidence of malaria is shown in Fig. 2. There is good 
positive correlation between past malarial incidence 
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Fiz. 1. Gene frequencies of thalassemia and enzyme deficiency 
kach dot represents one Sardinian village The Y refers to the 
data by Cohen ef al. (ref. 15 mn Kurdish Jews in Israel. (Note 
that the gene frequency of thalassemia is approximately one-half 
the trait frequency, while the gene frequency of enzyme deficiency 
is identical with the trait frequeney in males 
for negative correlation with altitude; Table 1) lo 


a lesser extent a similar correlation was observed for 
thalassemia. Since the malarial frequency index 
refers to all malarial species, a still better correlation 
might have been obtained if the data could have been 
restricted to the lethal 2’. falciparum malaria. It is 
of interest that the sickling and the enzvme deficiency 
genes show a similar positive correlation in African 
populations There eXTeNSIVe eV icle nee now that 
sickle-cell heterozygotes are protected against death 
from P. faleiparum malaria'?. Data suggesting a 
similar protective effect on the part of the enzyme 
deficreney are now accumulating for African 
populations’: These results, as well as those 
presented here. therefore strongly implicate 
falciparum malaria as a selective agent for the 
maintenance of these red cell polymorphisms. 

It was found that the presence of thalassaemia 
increased enzyme-levels, as measured quantitatively, 
in all genot ype classes, but « spe ially in heterozy gote 
fernales*. This increase probably was related to the 
presence ot young blood cells, whieh are known to 
contain high enzyime-levels. Similar findings, based 
on the glutathione stability test, were obtained by 
Cohen et al.> in Kurdish Jews with the combined 
traits of thalassemia and enzyme deficiency Such 
an merease in enzyme-levels might be expected to 
decrease the frequency of clinical episodes of favism. 
and we investigated this possibility by surveying the 
medical records and carefully questioning 295 males 
and fernales more than fiftv vears of age in Lodé, 
where there was a frequeney of enzyme deficiency of 
29 per cent among males and a 22 per cent trait 
frequeney Of thalasswemia. No favism had occurred in 
individuals without enzyme deficiency Or so 
subjects with both enzyme deficienev and thalas- 
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Fig. 2. Present gene frequency enzyme deficiency () and 


thalassemia (@) against malarial prevalence before eradication of 
malariain Sardinia. Each dot represents a village. Not all villages 
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swmua, only 3 had had hamolytie episodes, while 
among 121 with enzyme deficiency alone, 23 had had 
such episodes (y? = 4-6, < > 0-02 for 
1 «Lf.). It is therefore suggested that the presence 
of thalassemia makes enzyme-deficient individuals 
less liable to acute hamolysis from V. fava beans and 
probably also from infections and drugs. On the 
other hand, if malarial protection is related to low 
enzyme-levels*, the presence of thalassemia would 
partially deprive enzyme-deficient individuals of the 
tnalarial protection afforded by the enzyme deticienes 
while maintaining that given by thalassemia. These 
considerations indicate the intricate interaction of two 
polymorphic red cell traits in a population. It is likely 
that full understanding of the population dynamics ot 
these and many other human genes will require further 
detailed investigation of interactions of this type. 

These investigations were supported by grants of 
the Rockefeller Foundation, the Italian National 
Research Council, and Grant H-3091 of the U.S 
National Institutes of Health. 

Note added in proof. The very close linkage between 
the venes for enzyme deficiency and colour-blindness 
is supported by additional observations made during 
the past nine months or so by us in Sardinia. From 
these it has become clear also that the incidence of 
colour-blindness itself is positively correlated with 
the past incidence of malaria and therefore with the 
frequency of the enzyme deficiency. The situation is 
interpreted as an example of the selection of a neutral 
gene through the close linkage with a highly adaptive 
one. The hypothesis is further strengthened by the 
finding of an excess of families of the coupling type 
in the isolated village so far studied with almost 
complete ascertainment (Lodé), as would be expected 
if the fittest genotype versus malaria were represented 
by the enzyme-deticient male. 

The recent results of Adam (Nature, 189. 686: 
1961) confirm the close linkage between the twe 
genes in Israel but show an excess of families of the 
repulsion type. It would be interesting to know in 
this connexion: (i) whether or not this was due to 
ascertainment; (11) if all the families reported were 
derived from a single breeding unit and if this is of 
recent formation; (iu) if the propositi are the sons 
of people coming from different populations wher 
the frequencies of the two genes were fixed at different 
equilibrium-levels. 

Further discussion on these problemas and = th 
awiditional results from Sardinia will be reported in 
detail elsewhere. 
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CHEMICAL PROCESSING 
| of 
REACTOR FUELS 


Edited by JOHN F. FLAGG 
General Flectric Company, Schenectady, New York 


June 1961, 530 pp., 125 

This book discusses the various wet chemical methods for processing nuclear 

fuels from a variety of nuclear reactors power, research, or production. It provides a 
complete explanation of the underlying chemistry and the engineering technology upon 
which these processes are based. Equipment is described, and the results of actual operation 
of these processes in pilot plant runs are given. Special emphasis ts placed on problems 


of criticality control in chemical processing and on waste material 


The volume will be of strong interest to practising engineers and research 


workers in the field. [t is also suitable as a textbook for courses in nuclear engineering 


CONTENTS : 


General Features of Nuclear Fuel Reprocessing 
By JOHN F. FLAGG 


Preparation of Uranium and Thorium Compounds from Their Ores 
Bv J. E. K. Svenke, R. and E. E. WeLIN 


Preparation of Fuels for Processing 
By Cyrit M,SLANSKY 


Solvent Extraction : General Principles 
Ay Water O. Haas, 


Solvent Extraction Processes Based on Tri-n-buty! Phosphate 
By T. H. Ill 


Solvent Extraction Processes Based on Hexone 
J, F. FLAGG 


Equipment for Processing by Solvent Extraction 
By M. W. Davis, Jr. and A. S. JENNINGS 


Other Wot Separation Methods 
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Criticality 
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FUEL ELEMENT FABRICATION 


With Special Emphasis on Cladding Materials 


Proceedings of a Symposium held in Vienna, May 10-13, 1960 
Published for the International Atomic Energy Agency 

This symposium brought together two-hundred scientists from twenty-three 
countries to exchange information on their progress and future plans in research on fuel 
element technology. Since economic nuclear power depends on low fuel costs and 
reactor design, attention was focused on critical problems presented by fuel and structuri 
Materials now in use or being developed. The proceedings of the symposium are being 
published with the expectation that it will be an important source of information to scien 


tists and industrial groups in this field 
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Fuel Element Fabrication 
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International Atomic Energy Agency Publications on 


The Peaceful uses of 
Atomic Energy 


Nletrologs of Radionuclides Proceedin a Conference surveying routine 
standardisatic f radionuclides as well as new 
1 abs ite meu ing methods 


Nuclear Electronics Proceedings of a Symposium covering topics 
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Larve Radiation Sources in Conference on new techniques 
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tor codes, etc 
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topics, the various experimental and theoretical techniques 
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original and review articles on Plasma Physics and Thermo 


nuclear Fusion Annual Subscription 70s. 


Safety Series No Safe Handling of Radioisotopes 


No. 2. Safe Handling of Radioisotopes—Health 
Addendum 


No. 3. Safe Handling of Radioisotopes—Medical Addendun 
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INTRODUCTION TO THE THEORY OF IONIZED GASES 


Pan 


by J. L. DELCROIKX, 


Written in a somewhat different spirit from th 

work of L. Spitzer. Jr., Physics of Fully lonized 
Cases (No. 3 in this series). Since Spitzer's book 
is essentially oriented towards the use of macr 

copic equations, Delcroix has adopted the other 
point of view, using the microscopic description 
and discussing the foundation of the hydrodyna 
mic methods 
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figures, tables 


Paper 19 = Cloth 34 


162 pages, 39 


Number 9 


AN INTRODUCTION TO 
THEODORE E. STERNE, Sinon 


the 
who 


primarily tor 


} 
at tl 


Intended 
book is aimed OSE 
ledge of basic physical prin 

not be well grounded tn astron 

throughout ts on methods that 
promise of usefulness in aiding to solve problems 
dealing with missiles, artificial satel! 


travel, and related subjects 


4 tal 


general 


elites pa 


218 page 7 heure 


Paper Cloth 34'- 
Number 10 


Pri 


CELESTIAL 


CONTENTS: 
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Cross Section for Elastic Collision 
Review of the Kinetic Theory of Gases 
General Concepts About lonized Gases 
Theory of Free Electron Gases 
Velocity-Distribution Function 
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Theory of Weakly 
Approach 
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Gravitation, the One and Two-Body Problems, 
Elliptic Motion 

the Attraction of Irregular Bodies, Rotational Distor- 
tion 

Co-ordinates, the Orbit in Space, Time, Ephemerides, 
Precession 

Dynamics, Variation of Elements, General Perturba- 
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The Inference of Atmospheric Density 
Numerical Integration of Ordinary 
Equations, Special Pertur®ations 
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GENERAL RELATIVITY AND GRAVITATIONAL WAVES 


by J. WEBER, Professor of Physics, University 
\ book of this length on general relativity cannot 
be complete; however, the author has attempted 
give a tairly thorough introduction to the 
toundations of the theory, the Riemannian 
geometry and tensor calculus ordinarily required 
in this field, to the conservation laws, and to the 
classical experiments 
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Generalization of the Special Theory of Relativity 
Riemannian Geometry and Tensor Calculus 
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(rravitational Waves 
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Selected Topics in General Relativity 
Exercises Index 


INTRODUCTION TO ELEMENTARY PARTICLE PHYSICS 


by R. E. MARSHAK and E. C. G. SUDARSHAN, Department of Physics & Astronomy, 


The authors concentrate on those aspects ot 
elementary particle physics which do not depend 
on detailed dynamical calculations. Except for 
the last section, distinct fields are associated with 
the well-established particles, the usual distinc- 
tion is made between the strong, electromagnetic 
and weak interactions, and the only invariance 
principles and selection rules considered are 
those on a firm experimental footing 
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DISPERSION 
RELATIONS 


Two New Directories 
Now Available 


EDITED BY G. R. SCREATON 
Dispersion Relations was chosen as the 
subject for the Scottish Universities Summer 
School, held at Edinburgh in 1960 under the 
Directorship of Professor N. Kemmer, F.R-S. 
During a period of three weeks courses were 
given ata very advanced level. and the 
lectures delivered by some of the world’s 
leading mathematical, physicists and here 
presented in permanent form = give an 
invaluable picture of the current state of the 
subject 
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350 pages line diagrams 
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THE EARTH TODAY 


EDITED BY A. H. COOK 

AND T. F. GASKELL 

This special volume of the Geophysical 
Journal is being published in honour of the 
seventieth birthday of Sir Harold Jeffreys 
It comprises papers kv many of Sir Harold’s 
distinguished colleagues and pupils, repre- 
senting the most advanced work in a number 
of fields in which Sir Harold has long been 
nterested. Among the subjects covered are 
the Earth’s Gravitational Field, Seismology, 
Free Oscillations, Thermal State, and 
Geodesy 
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260 pages half-tone plates 
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SCIENTIFIC 
and TECHNICAL SOCIETIES 


of tne United States and Canada, 7th Edition 


15$7 United States societies and 239 Cana- 
dian societies are listed, with information on their 
officers, histories, purposes, membership require- 
ments, size, Meetings, special professional activi- 
ties, serial publications, and libraries. Index in- 
cludes subject fields, titles of publications, names 
of medals and awards, and recent changes in 
names of societies. 


NAS-NRC Publication No. 900, 512 pp., 
$9.00 post paid. 


INDUSTRIAL 
RESEARCH LABORATORIES 


of the United States, 11th Edition 


A guide to the activities, personnel, and 
services of 5,420 laboratories. Each entry includes 
names of key research officers, the number and 
kinds of scientific personnel, locations of labora- 
tories, and highly specific descriptions of research 
activities. In addition to the subject and geo- 
graphic indexes found in earlier editions, the 11th 
edition provides a personal-name index of nearly 
20,000 individuals in research. 


NAS-NRC Publication No. 844, 700 pp., 
$12.00 post paid. 


Order from Printing & Pubiishing Office N.! 
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National Research Council 
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CURRENT CONTENTS OF CHEMICAL, PHARMACO-MEDICAL & LIFE 

rOUE weeKLy GUIOE 10 rat SCIENCES is a comprehensive weekly service that lists the tables of 
contents. most of them in advance. of more than 600 primary scientific 

“Chemo! Phormaco Medea! tte journals With this service. the scientist is given a unique, convenient 
method to scan the title pages of journals of interest to him without 
physically nendling thousands of individual issues per year Spending 
about one hour per week, he can easily check off articles of interest 


CURRENT CONTENTS also provides. when possible, author addresses so 
cientists can write to colleagues for reprints In addition, Origina 
Artic e Tear Sheets are ava lable 


STITUTE FOR SOUENTIFNC INFORMATION 


CURRENT 


CURRENT CONTENTS OF SPACE & PHYSICAL SCIENCES enables scien 

tists to keep up with new developments in such fields as missiles and 

rockets, electronics, mathematics, computers. physics, nuclear energy 

ao Tay pl and instrumentation This new weekly service comprehensively reports 
SPACE ond PHYSICAL SCIENCES the contents of more than 500 primary journals—over 100,000 indi 
. vidual articles per year As a special bonus, al! basic chemical journal 

are covered in this edition of CURRENT CONTENTS. Available only to 

CURRENT CONTENTS subscribers is our exclusive Original Article Tear 

Sheet service, OATS supplies the principal ingredient in the effective 

vs utilization of scientific information—prompt and convenient access to 

CONTENTS original documents And cost of OATS is lower than hard to-read photo 


copies 
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AMERICAN CHEMICAL SOCIETY JOURNAL 

Vols. 1-81 Washington 1879 1959. With G.l 
| 20 and Proceedings 1 2, 1876 78 
AMERICAN JOURNAL OF BOTANY 
Vols. 16 44, East Lansing, Michigan, 1929 1958 
(Lacks Vols. 27, 37, 40, 41) £120. 


BIOCHEMICAL JOURNAI 


Vols. 1.77. London 1906 1960. (Lacks Vols. &. 

1, 36, 39). Originals and Reprints. Partly bound 
£485 

CHEMISCHE BERICHIE 

Vols. 1-93 with General Index to [S868 1896 

Weinheim 1868 1960. (Lacks Vols. 11, 12, 70. 83) 

Reprints and Originals. Partly bound £950. 


ELECTRONIC TECHNOLOGY 


(Formerly Wireless Engineer, then Electronic | 


ana 


Radie Engineer). Vols. | 36. London 1923, 24 
959. (Lacks Vol. 34) £298. 
RNAL OF NUCLEAR ENERGY 

Vols. | 9. Oxford’) New York 1954 1959. (Lacks 
Vol. 3) £80. 


LANGENBECK’S 
CHIRURGIE 


ARCHIV FUER KLINISCHE 


Vols. | 265. Berlin 1861-1950. (Lacks Vols. 67, 
69, 1O8, 205). With G.I. to Vols. 101 150 
Vols. 207 /260— one volume £620. 
MATHEMATISCHE ZELTSCHRIFI 

Vols. | 72. Berlin 1918 1960 £570. 


FLER MORPHOLOGIE UND OEFKO. 

LOGIE DER TIERE 
Vols. 1 37. Berlin 
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(San Francisco and L 


Geography Travel 


e Relief ar nage of Wales 

43 in. (23-5 en 

ty of Wales Press 
and CAWKELL.E.M. The Falkiand 
252 16 plates London 


n's Pres r 1960.) 


oF bag< 
(The Wo orid 4 Land Use Si rvey lonograph. No 
21-5 cm.) Pp. x S59 - map (Bude, Cornwa Geo 
graphical Publications, Led., 1961.) 10s.* 
OMMANNEY,. F.D. The Ocean. Second edition. (The Home Unive 
ty Library of Modern Knowledge, No. 203.) 64 in. 4} in. (165 cw 
cr Pp. vir + 244. (Londor Oxford University Press, 196! 8s 6d 
e 


General Biology : Natural History 


Zoology : Botany 


LAKEY. J. R. A.. and MATHIAS, D. J 
against Radiation a Practical Handbook. 9in. 6in. (23 
Pp. viii + 235 3 plates. (London Cassell and C Led., 1961.) 

CHANDLER, Marjorie Elizabeth Jane The Lower Tertiary 
Southern England ! Palaeocene Floras London Clay Fiora (Supple 
nent 9 (305 em 24 Pp. x 354. Atlas of 34 plates 
(London: British Museum (Natural History), 1961.) 200s. ner 

DAVIES, David D. Intermediary Metabolism in Plants. (Cambridge 
Monographs in Experimental Biology. No. I!.) 8] in. 5} in. (22 cm 
cm.). Pp. xu 1086. (Cambridge Ac the University Press, 1961.) 
20s. net.* 

DEBOUTTEVILLE 
Littorales et Continentales 
1280.) Phin. - in. (24¢ 
60 N.F.* 

DOBZHANSKY. Theodosius. The Biological! 
(A Columbia Paperback.) 8 in. . 5 in. (20 em 
(New York Columbia University Press 
Press, 1960.) 1.25 dollars; 10s.* 

DUDDINGTON, C.L. Micro-Organisms as Allies 
of Fung: and Bacteria. 8} in. in. (22cm iSem.) 
(London net.* 


ABBATT. John D 


Ciaude Delamare. Biologie des eaux Souterraines 
(Actualités Scientifiques et industrielles. No 
16cem.). Pp. 740. (Paris Hermann, 1960 
Basis of Human Freedom 
125 cm.) Pp. wi+ 139 
London Oxford University 


The Industrial Use 
Pp. 256 + 16 plates 
Faber and Faber, Ltd., 1961.) 25s 
EASTOP, V. F. A Study of the Aphididae (Homoptera) of West Africa 
9) in 6 in. (25 cm 15 Scm.). Pp. vi+93. (Londor British Museum 
(Natural History). 1961.) 25s. net.* 
GALT SOFF. Paul S.. LUTZ, Frank E,. WELCH. Paul S.. and NEEDHAM 
Culture Methods for Invertebrate Animals. 5} in. (20cm 
Pp. xxx 590. (New York Dover Publications, inc 
nstable and Co., Ltd., 1959.) 2.75 dollars.* 
Pierre-P. (publie sous la direction de) 
Systématique, Biologie Tome 5, Fascicule | Annélides 
stomides, Sipunculiens, Echiuriens, Priapuliens, Endoproctes, Phoron:- 
ens. Pp. v 1116+ 5 planches. Brochée 180 N.F Cartonné 190 N F 
ome 5, Fascicule 2: Bryozoaires, Brachiopodes, Chétognathes Pogono 
ralités, Aplacocphores, Polyplacophores. Monc 
placophore Splanches. Broche N-F Cartonné 
190 n (Paris: Masson et Cie.. 1959 
1960 


Traité de Zoologie 


GREEN, } A Biology of Crustacea (Aspects of 
8, in 5) in. (22 em 1Scm.). Pp. xv + 180 
Witherby, Led., 1961.) 30s. ner. * 

HERMS. William B.. and JAMES, Maurice T. Medical Entom logy. Fifth 
edition. 94 in. 6} in. (24 cm 16cm.). Pp. x: +616. (New York and 
London The Macmillan Company, New York. 1961.) 87s 6d.* 

LAJTHA, G The Use of Isotopes in Har atology ir 
(22cm 1Scm.). Pp. x +83. (Oxford: Blackwell Scientific Pu ications 
Springfield, tl! Charlies Thomas, 1961.) net 

LANYON, W. E.. and TAVOLGA, W. NW. (edited by). Animal Sounds 
and Communication. (Publication No.7.) 9! ir 6) in. (23 Sem 
Pp. xi 443. | 12-inch long playing record. (Wast ington, D Amer: 
can Institute of Biological Sciences, 1960.) 9.50 dollars. * 

LASKER, Gabriel W. (edited by). The Processes of Ongo ng Human 
Evolution. 9} in. 6} in. (235 cm.» 16 em.). Pp 108. (Detroit 
Wayne Scate University Press, 1960.) 3.75 dollars. * 

LIEBMANN, Hans. Handbuch der Frischwasser-und Abwasser-Bic logie 
Band 2, Lieferung 5: Pp. 641-800. 20 D.M. Band 2. Lieferung 6 Pr 
801-960. 20D.M. Band 2. Lieferung 7: Pp. 961-1149. 200M. (Min- 
hen : R. Oldenbourg, 1960.)* 

LYMAN, Charles P.. and DAWE 
Hibernation Proceedings of the International Symposium on 
Natural Mammalian Hibernation, May 13-15, 1959. (Bulletin of the Museum 
of Comparative Zoology at Harvard College, Vol. 124.) 9! in. . 6 
23 Sen 15 S5cem.). Pp. 549. (Cambridge. Mass Museum of ¢ 
tive Zoology at Harvard College, 1960.) np 

MARSHALL. A. J. (edited by). Biology and Comparative Physiology of 
Birds, Vol. 2 9) in 16 cm.) Pp. x. 468 (New 
York Acadern Press Academic Press. Inc. (Londor 
1961.) 14 dollars 

MORRIS. Desr JARVIS. Caroline The International 
Yearbook, V in 7} (25 cn 18S Pp. v 
plates (London Zoological Society of L 1960) 40s * 

PHLEGER. Fred B and Distrib on of Recent Fora 

(23:5 cm cm.) Pp. viii + 297. (Baltimore. Md 
Johns Hopkins Press London Oxford University Press, 1960) 


Series.) 
and G 


Zoology 
(London 


Albert R 
First 


(edited by Mammalian 


ompara 


ndor 


PROCEEDINGS OF THE THIRD WORLD ORCHID 
London, May 30-June 22. 1960 (Sponsored jointly by 
Orchid Society, the British Orchid Growers 
Horticultural Society.) 9 in ir 
London The Royal Ho cult 

RASHEVSKY. N 
Foundations of Biology 
Vol. 2 > 462 
Constable and Co., Ltd 


ONF FRENCE 
the American 
Associati and the Royal 
(23 er 1Scm.). Pp. 442- 10 plates 
ural Society, 1960.) 42 6 dollars.* 
Mathematical Biophysics Physico-Mathematical 
Third revised editior Pp. xxv: » 488 
(New York Dover Pubiication r London 
1960.) 2.50 dollars eact 
SELANDER, Richard B Bionomics, Systen and Phylogeny of 
a Genus of Blister Beetles (Coleoptera B 
Monographs, No. 28 10 im. - 62 it ’ cm.). Pp 
(Urbana, tI University of Illinor Press, 1960.) Paperbound 
Clothbound 5.50 dollars. * 
Animal Vision What An 


See 8) 
Pp. 250 (London 


Herbert Jenkins. Led 


STEINHAUS, Edward and SMITH. Ray F 
of Entomology. Vol. 6 9 in 6! in. (23 cm 
(Palo Al Calif Annual Reviews. Inc., 1961. Published in co-operation 
with the Entomological Society of America.) 7 dollars.* 

STREET, Philip. Mammals of the British Isles 8} in Sj in 
Pp. 185-32 plates. (London 


(edited by). Annual Review 
16 cm Pp. vii + 470 


(22 
Robert Hale Ltd 1961.) 


SYMPOSIUM ON MAMMALIAN GENETICS AND REPRODUCTION 
given at Research Conference for Biology and Medicine of the Atomic 
Energy Commission, Gatlinburg, Tennessee April 4-7, 1960 (Sponsored 
by the Biology Division, Oak Ridge National Laboratory, Oak Ridge. Ter 
nessee.) (Reprinted from journal of Cell 
Vol. 56. Supplement |, November 1960.) 
Pp. v 193 (Philadelphia The 
Biology, 1960.) n.p.* 


ar and Comparative Physiology 
10 in 7in. Q5 5 em 18cm.) 
Wistar Institute of Anatomy and 


Agriculture : Horticulture : Forestry 


ANDERSON, Roger F. Forest and Shade Tree Entomology. 9 in 6 in 
Scm.). Pp. 428 (New York and Leadon John Wiley 
and Sons inc 1960.) 8.50 dollars ; 68s.* 

COMBER, Norman M. An Introduction to the Scientific Study of the 
Sol on revised by W.N. Townsend. 7i in Sin. (19 em 
125 cm) i+ 232 (Londor Edward Arnold (Publishers). Lcd 
1960 18s 

DAVIES, Willan The Grass Crop its Development Use 
Maintenance. Second, revised edition. 8) in Si in. Q2 em 5 
Pp. xv 363 - 16 plates. (London E. and F. N. Spon, Led., 1960.) 

NORMAN. A. G. (edited by). Advances in Agronomy, Vol. 12 
pared under the auspices of the American Society of Agronomy.) 

6 in. (23 cm 18S cm.). Pp. m+ 464. (New York Academic Books 
London Academic Books, Inc. (London), Led 1960.) 12.50 


and GREENLAND. D The Soi! under Shifting Cuitivation 
(Technical Communication No. 5! of the Commonwealth Bureau of Soils 
Harpenden.) 8) in 5} im. (22 cm 1S cm.). Pp. viii + 16 plates 
(Farnham Royal : Commonwealth Agricultural Bureaux, 1960.) 20s.* 
USOVSKY, B.N.LINNIK JE. F.. POOKAMENNYCH.!.M. and SHKONDE 
E |. (compiled by). Russian—English Agricultural Dictionary 8} in Sin 
13.cm.). Pp. 504. (Moscow 


Central Editorial Board Foreigr 
Language Scientific and Technical Dictionaries, Fizmatgiz, 1960.) n.p.* 


Biochemistry 
ADELBERG, Edward A 
9 


Physiolog y 

(selected by). Papers on Bacterial Genetics 
in. (25 16 cm.). Pp. xlvi +400. (Boston, Mass Little 

Brown and Company, Inc., 1960.) 4.50 dollars.* 
AISENBERG, Alan C The Glycolysis and 

9 in. 6 in. (QB em 

Press re London 


Academic 
1961.) 8 


Respiration of 

185 cm Pp. x (New York 
Academic Press ondon), Led 

ic ars 
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BROWN, Eric H. 
| 
CAWKELL,M.B.R..™ 
siands. Bfin.- Shin. QQ (22 
Mac an and Co., Ltd Ne k M 25 
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BARNETT.A J}.G and REID R.L. Reactions in the Rumen. 9j in 
6 23'S cr cm Pp. 252. (London Edward Arnold 
he Lrd., 1961.) 40s. met.* 

ea a, Recent Advances in Human Nutrition, with specia 
eference to Clinical Medicine. 8} in S54 in. (21 cn 14 cm.). Pp 
x 454 ndor j 4A. Churchill, Ltd., 1961.) 50s. net.* 

LARK. F.. and GRANT, |. K. (edited by). The Biochemistry of Muc 
polysaccharides of nnective Tissue. (Biochemical Society Symposiun 
No. 20. held at the Roya ege of Surgeons. London, 13 February 1960 
(24en 86.6 en Pp.v +125. (Cambridge At the Univer 

y Pre 961.) Pr 4 15s. net Cloth bound 25s. net.* 

AVEY. T. H., and LIGHTBODY. W. P. H The Control of Disease 

he Tropics a Handbook for Medical Practitioners 9) in 61 in 
2 165 em.). Pp. x 422. (London: H. K. Lewis and Co., Ltd 

746 47s. 6d. net.* 

FORSTER, Francis M. (edited by Evaluation of Drug Therapy Pr 
eeding f the Symposium on Evaluation of Drug Therapy in Neurc 2 
and Se ry Diseases, held at the University of Wisconsin, May 1960 
22 cm iS Pp. xxw- 167. (Madison, Wisconsin 

ver y of Wisconsin P s, 1961.) 4 dollars.* 

FOTHERBY. K LORAINE. J. A.. STRONG. }. A.. and ECKSTEIN. F 
e od tow Progress in Endocrinology. Part | Neuroendocrinology 2 
L »zgy of the Thyroid and Parathyroid Glands—Proceedings of the 
E rgh meeting on Endocr gy. 16-20 August 1959. (Mem 

« ciety for Endoc ozy. No. 9.) 9 n ? n. (25 cn 19 
66 4 plates (Cambridge At the University Press 960 45 

sALE. E. F Synthesis and Organisation the Bacterial Ce (Ciba 
Lectures Microbial Biochemistry. 1959.) 74 in Sin. (19 2:5 

Pp. v 110 New York and London John Wiley and Sons, Inc 

959 3.50 dollar 28s.* 

HARLEY. D.. KALLOS, P.. and WEST, G. B. (edited by Current Trend 

Allergy Type f Allers Reactivity—Bronchial Asthma Transa 

e erna ale Allergologic F h Symposi/r 

Q as V 18.N 4 

Pp. iv 240. (Base 
New 

HEIG 16 cr 
3 Ltd New York 
Acade 

n Protectior 4 


Papers 
6 2S cm.» 16em.). Pp. xxx - 365. (Boston, Mass 


VERRIEST > Studie je Act atische Gerzichtstur de 
ge ale Se ele An alie van het Menselijk oog en t ze 
A enR » 6 35 16 Pp.48 sse 
A gaven N Jen Haag geveri; Or. W. Junk, 1960 n.p.* 
N BUDDENBROCK, W Vergieichende Phys gie Band V 
\ e der Erfolg gane. (Lehrt er und Monographien aus de 
ete der Exakten W hafte Reihe der Experimentelien Biologie 
? 17 Pp. 390. (Basse! und Stuttgart 
Birk er Verlag, 196! M.* 
WALSH. E O'F. Anin j yn to Biochemistry. (Biological ence 
8 5? in. (22 Pp. v 454. (London : Englist 
ve es Press, Ltd., 196! 27s. 6d.* 
WEA R.A. The Eye and F 0 7 55 
209 T Ha Press. Ltd 9460 5Ss. ner.* 
N STENHOLME E and O NNOR,. Maeve dited by 
Meta Effec f Adrenal es (Ciba Fo da Study Grour 
N 4 n 25 Pp. v ios 4 J. and 
A Ltd 960 12s. 6d.° 
Anthropology : Archzxology 
HAPEKAR. L.N Thak f the Sahyadr Jniversity of Bombay 
Publicatior gy Series, No. 5.) 8} Si in. (21 em. « 14 
Po. 227 ? plate 4 Oxford University Press. 1960.) 40 et 
LASKER. Gabriel Ward. The Evo n of Man : a Brief introduction ¢ 
Vew k 4 R Ww 96! ars.* 
NTAG M_F_A ey A Handbook of Antt etry With a 
P he Mea € t of Body Compos > by ef Brozek 
6 23 6 186. (Se aries 


heed a Wa td, 196! 5 et.* 

E. Frederick G G at Age ea 
A gst the Groote Eylandt Aborigines : a Study in Me ja 

A an Kins t e Akademie der Wissenschafren zu Be 
Volkerk 4 e Fors ge Band 3 9 n 7 24 8 cm 
P x 72 (397 abbildunge (Be Akademie-Verlag Londor 
Perga Press, 1960.) 100 et.* 

HAPIR Harry (fe e y Man, Culture and Society (A Galaxy 
8 5 20 is cr 380 30 J i New 

1960 ! 
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Philosophy : Psycho'ogy 


BRONOWSKI,J. Science and Human Values. 8h in. Sjin. See 
Pp. 96. (London : Hutchinson and Co. (Publishers), Ltd 196 
las. 6 net.* 

BUYTENDUK. F. J.J. Pain. Translated by Eda O'Shie 8 in 
20 cm 13cm.). Pp. 190. (London : Hutchinson and Co. (Publisher 


Lrd., 1961.) 25s. net.* 

DEUTSCH, J. A. The Structural Basis of Behaviour. 8 ’ 
(22 cm 1S cm.). Pp. ix+ 186. (Cambridge: At 
1960.) 30s. net.* 


EISELEY,. Loren. The Firmament of Time. St in, QOem 
Pp. v 183. (London: Victor Gollancz, Ltd., 1961.) 16s. net.* 
FINDLAY. Stephe Imm Longings. 8 ’ 5 » (22 cr 14 
Pp. 192. (London Victor Gollancz, Lred., 196! net.* 


Theory of Evolution. in. Si in. (Rem. = 


MOWRER ). Hobar Learning Theory and e Symbt c Processe 

9 6 in. (23 cm 155 em Pp. 473. (New York and London 
Wiley and Sons, Inc.. 1960.) 8.50 dollars ; 68s.* 
MUNN. Allan Free-Willand Determination. 8) in 5 (22cn 
5 Pp. 218. (London Macgibbon and Kee, 1960 42 -.* 
The Structure of Science : Problems in the Logic 
»“ n 94 in 6 n. (24 cm 16 cm.) Pp. x 618 
ft Jor Routledge and Kegan Paul, Ltd., 1961.) 50s. net.* 

RUNES. D bert Letters to My Teacher 74h in 4) in. (19 cm 
12 er Pp. v 105. (New York Philosophical Library, 1961.) 2.75 
4 ars * 

ELLS. S.B.. and BERRY, Charles A. (edired by Human Factors in 
and Space Travel a Medical-Psychological Analysis. 9 6) in. (235 

16 om Pp. xvi 386. (New York The Ronald Press Company 
1961 12 dollars.* 

SPIEGELBERG, Herbert. The Phenomenological Movement * a Hist 
al Introductior Po. 392 2 Py x 393-73 
Phaenomenologica, Vol. 5 and 6). 9} in 6 24 cn 16 ». (T 
Hague : Martinus Niihof, 1960.) 47.50 guilders the two volumes. 

SPIEL, Walter. Die Endogenen Psychosen des Kinde gendal 
Biblioteca Psychiatrica et Neurologica, Fascicule 113 ’ 
i8cem.). Pp.iv + 154. (Basel und New York S. Karger, 196! 


24 16 cm Po. v 166 The Hague Mar 
12.50 guilders.* 


Miscellany 


Monograph Series, No. 46.) 9 ) 6 1. (24 er 16¢ 
(Geneva : World Health Organization ; Londor 
24 Swiss francs 


Experiment. 8) in 5; in. Q2 cm 
and Windus, Led., 1960.) 18s. net 

GOODMAN, Paul. Growing Up Absurd: Problems of Yout the 
Organized System. 8in Siin.Q0cm l3cm.). Pp. xv 296 

Viet Gollancz, Led., 1961.) 21s. net.* 

GROWTH IN THE BRITISH ECONOMY : a St f Economic Proble 
and Policies in Contemporary Britain. 8) in § n. (22 1S cm 
Po. x 256. (London Political and Economic Planning and George 
Allen and Unwin, Ltd., 1960.) 30s. net.* 

GRUBER, Jacob W. A Conscience in Conflict The Life of Se. George 
acks M in. in. (24 16 em.). Pp. x +266. (New 
Y Co viversity Press London Oxford University Pres 
1960. Published for Temple University yiicat $ vet. * 

INKE, Gabor. Quellem Medizinischer Li rangaben und Method:k 


hrer Bearbertung 8) in in. em cm Po. v 165 
lena: Gustav Fischer Veriag, 1960.) 11.10D.M.* 
SARD. Walter In association with BRAMHALL 
ROTHERS, Gerald A. P.. CUMBERLAND, John H 
PRICE. Daniei O., and SCHOOLER, Eugene W Metho 


Analysis an Introduction to Regional Science. (Reg 
91 in. 6 in. (23'S em.» 15-5 em.). Pp. xxix 784 
Technology Press of the Massachusetts Instituce of 
York and Londor John Wiley and Sons, Inc., 1960.) 
AHODA, Gustav. White Man : a Study of the Attitu 
Europeans in Ghana before Independence. 8 5 ) 
Pp. x 144. (London and New York Oxford University Press, 196! 
ssued under the auspices stitu Race Relations.) 2Is. net.* 
KEYNES. Johe Maynard Essays in graphy Edited by Geofttrey 
KRevnce. 7) in. = in. (10-Sem. x 


Book 96 > 


Orig ly published 1933.) 7s 
LAURENCE, Will 


Men and Atoms 


Discovery, the Uses and 


ghton, Lt . 
LURIE, Edward. Lours Agassiz: a Life Science. 9} in. mm. (235 
16cm.). Pp. xiw + 499+ 24 plates. (Chicago University of Chicag 
Press London Cambridge University Press. 1960 60s. net 7.50 


Jollars.* 

POOL, W.A. (edited by). The Veterinary Anni 
Sdn. QU cm t4em.). Pp. xxiw 359- 32 
Wright and Sons, Lec. 1960.) 42s.* 

STRZELECKI, Edmund Pisma Wrybrane 9 7 Q5 cm 
cm Po 272 (Warszawa Panstwowe Wydawnictwo Naukowe 
960 Cena zi. 48.° 


1960. Second year 
John 


oS 


5} in 
y Press 
. 
Pp. 236. (London 
B gy Division Modern Trends in Physiological Sciences. Vol. 7.) ZABEEH, Fa Hum Prec 'P an Bee 
9 6‘ in. (235 ¢ Pp. v + 392 London and New York Analysis of his ematics 
Porga Press, 1960.) 70s. net.* ? 6) in. tin 
ANSBERG.M. P AP e ice Medicine (Elsev‘er Monograpt 
Me e Section.) 7 ‘ q Pp. viii 165. (An 
any 4. 1960 
SPECIFICATIONS AND CRITERIA FOR BIOCHEMICAL COMPOUNDS ADDISON. Herbe Land, Water and Food : aT : nmentary ys 
Prepared by the | tet B gical Chemistry. Division of Chemistry the Past, Present and Future of Irrigation, Land Reciamat and the i ae 
and Che a! Tech gy Put stron N m9 Po. 162 Washingt F 4 Supplies They Yield. Second edition, revised and enlarged. 8 a2 
National Academy of Scrences—National Research Cour 1960.) 5 (22 ¢ iScm.). Pp. x 284. (Lond Chapman and Hall, Led 
2 1% 2Is. net.* 
sal Viruses. 9} BARKER, A F N 4 Healt 
Little, Brown and Irganiza n.) 
VANE R.. WOLSTENHOLME, G. E. W and O'CONNOR, Maeve ery Office ead 
edited by Adrenergic Mechanisms. (Ciba Foundation Symposiun EISNER, G amaica, 1830-1930 y srowtl 
ely wich the Committee for Symposia on Drug Action.) 8} in. S4 is 9 S} in. (23cm. 1Sem.). Pp. + 399. (Manchester : The Univer- 
(2 4 on Po. «x 632 London and A. Churchill. Led sity Press. 1961.) 50s. net.* 
196 A A New y Af : Keele 
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the world’s 


leading 


ST EGHERT-HAFNER INC. 


booksellers 


Books on all subjects in all languages, 
new and out-of-print 


Subscriptions handled for every journal 


NEW YORK 31 EAST TENTH STREET, NEW YORK 3. N-Y. 
LONDON STAR YARD, CAREY STREET, W.C.2 
PARIS | 16 RUE DE CONDE, PARIS VIE 
STUTTGART HOLDERLINSTRASSE 38, STUTTGART 
and agents throughout the world 


Tae Homanines | | LENDING LIBRARY 


SCIENTIFIC, TECHNICAL, MEDICAL 


ENGLAND Annual Subscription from £1.17.6 
PROSPECTUS POST FREE ON REQUEST 
4664 c L DAWBOOCKS FARNHAM 
Tau: Farnnaw 406 THE LIBRARY CATALOGUE containing classified Index of Authors 
and Subjects, revised to December, 1956. Pp. xii + 1178. To 
subscribers £1 Ss. net. To non-subscribers £2 2s. net; postage 2s 


THE MUSEUM BOOK STORE, LTD. | Supplement net. To non- 
25 Devonshire St., London, 
(Welbeck 1340) 


Buy and sell Scientific Journals and Periodicals and H. kK. LEWIS A Co. Lid 


Learned Society Publications in all languages. 
Librarians, and others, should send us their list of 136 GOWER STREET, LONDON, WC 


‘“‘wants’’, or duplicates for sale. Binding undertaken Telephone : EUSTON 4282 (9 lines) Established 1844 


CYGNET meets the 
demands of science 


The Associated Feed Manufacturers Research Labora- 

tory, York Road, Belfast, is an excellent example of the 

top quality research accommodation now being provided 

for industry. Once again, Cygnet Laboratory Furniture 

provides the supreme craftsmanship and advanced design 
necessary for maximum efficiency. 

Architects: Munce & Kennedy, A!ARIBA 

Architects & Consultant Engineers, 

University Street, Belfast, 7 3 


= CYGNET JOINERY LTD * HIGHER SWAN LANE * BOLTON * TEL: BOLTON 62121 (10 lines) 
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markers for biologic channels 


OVER 100 LABELED BIOCHEMICALS AVAILABLE FROM SCHWARZ. 'f you are charting metabolic 


investigating enzyme mechanisms, or exploring many other areas of biology and bio 


passages 
chemistry, SCHWARZ isotopically-labeled biochemicals are useful markers. We have attached 
C'*, H®, P??, and S*5 to a long list of purine and pyr:midine compounds, sugars and sugar phos 
phates, amino acids, metabolic cofactors and other compounds ci bioiugic importance. Many are 
supplied exclusively by SCHWARZ 

Important radiochemicals are constantly being added. Latest additions include Tritiated t-Tyrosine 
(*HTYL), Tritiated Deoxycytidine (*HDCY), C'*-Fructose 1,.6-Diphosphate, Barium (*CFDB) and 
C'*-0-Fructose (*CFR). *HTYL is the second optically pure tritiated t-amino acid to be produced 
at SCHWARZ (Tritiated .-Histidine was first, in 1960). We are the only commercia! producer of 
these two products 

Also available is a wide range of N'S-labeled compounds. And, through an arrangement with the 
Yeda Company at the Weizmann Institute. a number of 0'*-amino acid derivatives can be prepared 
let 


on special order. For a complete price list that includes our labeled compounds and a long 


of unlabeled biochemicals, write to Dept. FH 


* SCHWARZ BIORESEARCH, INC. « bept. FH - Mount Vernon, New York 


BIOCHEMICALS + RADIOCHEMICALS +» PHARMACEUTICALS for research, for med 
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~NEW VERSATILITY IN 
Liquid 
Scintillation 
Counting 


With the 
Packard 


Now you can count assortments of carbon-14 and tritium samples Tri-Carb 
interchangeably without readjusting controls perform double label- 
ing at the true balance point for each isotope or do both. In addition, S t t 
the new Tri-Carb Spectrometer with its expander-amplifier circuitry pec rome er 
can be used for dual-channel gamma counting merely by adding a well 
detector. This versatility is a Packard exclusive—made possible by two 
separate channels of pulse height analysis with individually variable 
amplifiers and four adjustable discriminator levels 


Other features are all-transistorized circuitry and convenient mounting 
of all controls at eye level above the freezer. Width of the instrument 
is reduced to a space-saving 3'¢ feet 


Three models in various combinations offer a total of nine liquid scintil- 
lation counting systems— refrigerated or non-refrigerated for auto- 
matic or semi-automatic operation. From this selection you can readily 
meet the requirements of your budget and provide for present and 
future needs. You'll get the satisfaction and performance which only a 
Tri-Carb Spectrometer—with its world-wide reputation for accuracy 
and reliability —can provide. Call your Packard representative or write 


for Bulletin AD-1002 


INSTRUMENTS FOR RADIOACTIVITY MEASUREMENT AND CHROMATOGRAPHY 


PACKARD INSTRUMENT INTERNATIONAL S.A, 


Tahlistrasse 39, Zurich |, Switzerland 


3 Square Grange, Paris VIII, France 
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RECRYSTALLISED ALUMINA 99-7' 
STABILISED ZIRCONIA 97' 

PURE MAGNESIA 98" 
IMPERVIOUS THORIA 99-9: 
THORIA 99-9", 


a Registered Trade Mark 


MORGAN REFRACTORIES LIMITED, 
NESTON, WIRRAL, CHESHIRE. 


TEL: NESTON 1406 


Purox is the name of a new range of high purity 
Alumina, Magnesia, Thoria and Zirconia refractories. 
These refractories contain no glassy bond. The Alumina 
and Thoria can be completely impervious. They are 
hard, strong, and have extremely high softening points. 
New techniques developed at Neston allow of the 
manufacture of complex shapes to close tolerances, 
and of single parts of considerable size. These materiais 


open up entirely new possibilities in many fields. 
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ACTUALLY 


old chap 
the secret 
is in the 
earings 
: and 
CONSTANT 
SENSITIVITY 
because there is 
no friction, 
no wear, 
no arrestment 
mechanism 
to adjust and 
no effects from 
vibration. 


OERTLING QO! Deci-Micro balance weighs to the order of 

10° °g. yet is as easy to site and use as an ordinary balance. The 

Torsion head has two controls, fine and coarse; the beam is easily 
replaceable, the pans are thermally insulated and:the lamp in the 

foot is well clear of the works. Capacity 250 mg each pan, j a 
accuracy (standard deviation) 8 x 10~°%g. 


Send for full detai/s of: 


L. OERTLING LTD., CRAY VALLEY WORKS, ORPINGTON, KENT. TELEPHONE: ORPINGTON 25771/5 
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CONSTANT 

LOAD 

WEIGHING 

UBSTITUTION 


As an alternative to the applied-load system of weighing, 


Stanton now offers the Unimatic single-pan balances- 
constructed on the constant-load principle of weighing 
by substitution. The compact, sturdy aluminium case 
enclosing the instrument is finished in green and black 
hammertone. Width 13”, depth 16”, height 203”, weight 
32 Ib. With the introduction of the Unimatic series, the 
Stanton range of precision balances now provides 


an unrivalled choice to meet every requirement. 


UNIMATIC Balances maintain their accuracy over the whole weighing 
range being designed on the now well known 
principle of weighing by substitution. 

UNIMATIC Balances are simple to use—even an 

experienced operator can learn how 


a few minutes 


UNIMATIC Balances are safe in use—their non-magnetic stainless steel 
weights are adjusted to within the new N.P.L 
tolerances for analytical weights (errors less than 
11m 200,000). They are well protected within the 
balance case and thei accuracy cannot vary. 


UNIMATIC Balances are fast—very fast in use. Their 
controls are conveniently positioned 
at bench level. Time and Motion study 
experts have approved this design 
which results in less fatigue and more 
weighings in less time —in fact less than 
30 seconds for the weighing of an unknown object. 


STANTON UNIMATIC BALANCES 


STANTON INSTRUMENTS LTD. 119 Oxford Street, London, W.1 


elep> e: Gerrard 7533 Cables: Stanba! London 
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TRANSIENT IMAGE BECOMES PERMANENT RECORD 


with the new S & P direct-writing 
OSCILLOGRAPH RECORDER 


SAVAGE AND PARSONS LIMITED 


WATFORD HERTFORDSHIRE ENGLAND WATFORD 26071 


PERFORMANCE DETAILS 
Permanent continuous or intermittent 
records can be made at frequencies from 
d.c. to frequencies in excess of 1,000 c.p.s 
The system gives a well defined trace, at 
writing speeds above 12,000 in. per sec. 
Choice of 8 paper speeds, from 5 in. per 
min. to 150 in. per sec. 12 channels, but 
with 3 additional channels for time, 
event, datum reference lines, or for use 
as additional signal channels if desired 
Matched amplifiers and power supply 
units can be supplied. 


APPLICATIONS 

Industrial, Scientific, Medical and Mili 
tary ... Because a transient tube image 
is replaced by permanent records for 
analvsis, this unit will have special value 
for many purposes in universities and 
technical colleges. Other applications 
include: Stress analysis by electrical 
strain gauge techniques. Testing heavy 
electrical equipment. Records of electri 
power supply characteristics. Labora- 
tory process analysis. Missile and gun 
performance testing, and general tele- 
metery use. Cardio-vascular and respira- 
tory investigation. 

Please write now 

for details and Publication No. 33/0 


STATIC AND DYNAMIC STRAIN RECORDERS :-RESISTANCE THERMOMETERS 
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advantages of very high speed ~ 
mirror galvanometers trace records or 
which requires no processing 
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OXFORD LIBRARY OF THE 
PHYSICAL SCIENCES 


A new series of inexpensive books designed to enable young research workers to build up 


a personal library 


Two new volumes to be published on 29 June 


The Third Law of Thermodynamics 


¥. Wilks 
It is fitting that a book on the Third Law of Thermodynamics should appear in a series 
initiated by the late Sir Francis Simon. Dr Wilks, who worked with him for some years, 
is well known in the field of low temperature physics and in this book gives not only the 
background to the Law but also a clear formulation of it. He also discusses its implications 


in relation to chemical equilibria and to the study of phenomena near absolute zero. 
1s net 


Theory of Direct Nuclear Reactions 


W’. Tobocman 


The purpose of this monograph is to provide a detailed and coherent presentation of the 

theory of direct nuclear reactions at intermediate energies. Wherever possible comparisons 

betwee 1 experimental results and the predictions of direct reaction theory are presented. 
1§s net 


Fust published 


Nuclear Sizes 
L.R. B. Elton 


In recent years a large amount of experimental data has accumulated, which gives 
information with regard to the sizes of the atomic nucleus and the distribution of nuclear 
matter. This is presented systematically and interpreted in terms of certain parameters, 
such as nuclear radius, thickness of nuclear surface, etc. The approach is largely 
phenomenological, and the author in turn analyse¢the evidence based on electron 
scattering, on electrostatic energy shifts, on the scattering of nuclear particles and on the 
total energy of nuclei. From this analysis, part of which has not been previously published, 


1§s net 


emerges a very consistent picture of the atomic nucleus. 


Oxford UNIVERSITY PRESS 
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LETTERS TO THE EDITORS 


PHYSICS 


Coesite as an Inclusion in G.E.C. Synthetic 
Diamonds 


X-ray. diffraction 
many specimens were found to 


IN the course of work on 
sviathetie diamonds’. 
contain polveryvstalline  ielusions sample of 
National Physical Laboratory. 
Sutherland. 


pPromiiment 


coesite? made at the 
ami kindly given to us by Sir Gordon 
has enabled us to identify it as the most 
inclusions encountered (see, for example, ref. 1, 
2) 

This result is of Im the 
first place, coesite has recently been identified im the 
Meteor Crater in Arizona’, where its presence is taken 
as evidence of the oceurrence of an impact shock-wave 


of the 


mterest for two reasons 


of sufficient intensity to result in the production of 


ery pto-crystalline diamond’, a possibility which has 
actually been demonstrated by de Carli and Jamieson 
One specimen in which coesite was found was actually 
the first synthetic diamond we ever examined, being a 
yroup of parallel black cubes which was selected from 
a batch in the G.E.C. Laboratories in Schenectady 
because of its superficial resemblance to cliftonite 
the cubie graphite found in meteorites*. However, no 
vraphite was detected in this specimen 
that 
inclusions of 


have lony 
quartz in 


The second reason is yeologists 
that 
natural diamond were in reality 
could searcely be expeeted under the conditions likely 
to prevail during the The 
identitication of coesite strongly supports this pont 
were 


suspected reported 


as 
yenesis of diamond? 


of view, since it indicates that if ervstalline 


present at all. it would almost certainly have been 
the high-pressure form. Some X-ray 
natural diamonds indicate the 
coesite. A search for further specimens is in progress 


If substantiated, this would represent the first natural 


photographs ot 


resence of 
I 


oceurrence of Coesite except in meteor craters 
H. MILLence 
Department of Chemistry 
University College. 
London, 


J stale. K.. Milledge. H. and Nave. 32. 

md M. Z. Kristallog., 111 

Cha ©. T.. Shoemaker, E. M.. and Madsen, B. M., Science, 132 
Jo 


* Lipschutz, M. il Anders, Report EF IN S-60-32 (Universit 
Chicago. 1460 
Carli, P. S.. and Jamieson, J. ¢ Tech. Rep. OO1- 61 


Laboratories, Stanford Research Institute, Calif., U.S.A 
* Grenville-Wells. H. J Mineral. Mag., 29. 803 (1952) 
Williams, A. I The Genesis of the Diamond, 2, 423 (1932 


Thermal Diffusion of Oxygen and 
Nitrogen in Zirconium 


THe diffusion of oxygen in zirconium under the 
intinence of an electric field has already been studied 
qualitatively'. Before beginning a further investiva- 
tion of this phenomenon, it seemed worth while to 
find out whether a diffusion of the “Ludwig Soret 
type occurred. If, under the influence of a tempera 
ture gradient. oxygen were indeed to diffuse preferen 
etion of decreasing 


tially in the cir inereasing or 


temperature, such an effeet would be superunposed 
on the diffusion under the 
field if resistance heating were applied on the zircon 
or sheet. The reason for this is that when 
the oxygen moves to the the concentration of 
electrical resistance 
vradient 
and 


influence of an electri 


Ware’ 
anode, 
oxvgen in that region rises, the 
locally and temperature 
alonu the sheet Darken 
found a thermal diffusion of carbon and 


imcreases thus a 


develops wire or 
Oriani? have 
nitrogen i iron under the influence of a temperature 
vradrent They could that both nitrogen and 


carbon diffuse to the region of the highest temperature 


show 


such an effect in the case of 
tried several experimental 


In order to evaluate 
ONVyen in Zircomitim, We 


methods The most reproducible results were 
obtamed im the following circumstances 

As the hardness of zirconmim and of tantalum is 
very sensitive to small amounts of oxvgen (or nitro- 


the hardness to 
determine the oxvgen content We carried out our 
experiments with ribbons of zirconium (free of 
hafnium. brand and Hereaus) 1404 thick 
broad, later 200u thick. 6 mum. broad and 
An amount of oxygen 
Was measured by and and then 
absorbed in the zirconium by subjecting the strip to 
resistance heating (a.c.) at about 1,200° C The 
solution was homogenized by subsequent heating at 
1350 during 4 hr. ina high vacuum. At various 
sites on the strip the homogeneity was checked with 


gen)’, we used measurements of 


first 
and 6 mum 
in both cases 70 mm. long. 


volume pressure 


hardness measurements 
It proved very difficult 
obtain a temperature gradient) in a vacuum of about 


tO Operate a furnace (to 


10-7 mm. mereary. without produ ihe contamimating 
vases Zirconium readily absorbs these gases 
Therefore, resistance-heating (with a.e.) was applied 
in the experiments on thermal diffusion The 


temperature gradient was realized by cutting away 
part of the ribbon so as to decrease its width towards 
one end, or so that the width diminished from both 
In cases where the 


atm. per cent 


ends towards the centre (Fig. 1) 
brittle than 5 
oxygen) to be cut, part of the material in the middle 
was etched away After the gradient heating. several 
nuecro-hardness tests were made on each of a number 


sheet was too more 


of distances trom one of the ends of the ribbon. Good 
reproducibility was obtained in the tests at constant 
distance from the end 

It was found that the oxvgen moves in the direction 
of the Strips of zirconium with 
land 2 at. per cent 
with a temperature yvradient of 1100-1, 


lower temperature. 
oxvyen subjected to heating 
Over 
a length of 50 mim. gave a decrease of the hardness 


(or oxvgen content) on the site which bad heen at 


i after 
rasdiont-heatir The thinnest part is dnetile and bent. the thick 
irts remain brittle and one end is broken 


zirconium with 6 at. per nt oxygen 
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Fig Hardness a temperat ya pot with 
nit pe ent Annealing t “ut 
Hard bet annealing arcine 
vealing during 
ng the striy ring ar y 
the highest temperature, and a rise in hardmes 


oxveen content in the rewion which had been at a 


The same phe OCF urred 


temperature 

n strips with an oxvgen content of 4 at. per cent 
after gradient-heating 1.350 1,700 ¢ In all these 
cases every part of the strips could be assumed ta be 
n the region of the G-phase, according to the phase 
diagram of zirconium oxygen as given m= ret 4 


Strips with 4 at. per cent oxvyen or more, heated tor 


with a gradient 900-1.450° C.. had (accordmy 
to the same phase-diagram) their high-temperature 
parts on the %S-region The low-temperature part 
be wna the y-region, the different 
solubilities of oxvgen in the z- and in the §-phas 
oxvgen will ve um the x- phase of zu 
eon would have a part to play. This difference in 
olubilitv of the oxvyven in and %$-zirconnum might 
enhance the movement of the oxnveen away from the 
part 

experiments diffusion reduced the 
© en content of the high-temperature part almost 
to zero and, as a result, this part became as ductile 


as pure zirconium, whereas the other parts remained 


britth The phenomenon is demonstrated in Fig. 1, 
plot of hardness and temperature 

A strip of zirconium 
subjected to the 
difference im 


Fig. 2 giving the 


alonu the length of the strip 


not loaded with oxvgen but 
heatimy 


along its nyuth 


rachent showed searcely any 


harctre 


There are udreations that nitrogen ino Zirconium 


and oxvgen m titanmiim be have in the same wav as 
oxveen mm Zireoniin 


We conclude 


is dissolved m zirconnun a 


when oxvgen o1 
Ludwig 


nitroven 


theretore., that 


nitrogen Soret 
ettect which causes t he oxveen or 
that part of the which has the 


ower temperature We shall report more extensive ly 


oceurs 
to move to metal 
on these ex perine nts and also try to determine this 
diffusion effect quantitative Ny 
D. Rreek 
A 
Philips Research Laboratories. 
N.V. Philips Gloeilampenfabrieken 
Eindhoven. Netherlands 
e Boer. J. H.. and Fast, J. D.. Re 


BrRuNINe 


t 
Darken,. L. ond R 
reco, R. M., J. Metals, 5, 344 
H. D.. Z. Metallkunde, 
magala, K. F and MacPhe 
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Elastohydrodynamic Lubrication of 


Rollers 
Ir is now well known that the lubrication at such 
nominal line contacts as are found in roller races and 
between peat teeth is hvdrodvnanm in Character It 
is also known that this lubrication possesses peculiar 


features not found in journal bearings and which arise 


from the high pressure a pressure, for example, 0 
tens of tons per square inch as compared with 
om. Because of the pressure tl surtaces 


addition 
much 


are deformed. in general elastically. and in 


vithin the pressure Zone the oul 
higher than it 


viscosity might be greater by a thousand-told 


acquires a 
POSSESSES thie 
‘I hie 


inquiry as to the 


VISCOSITY normally 


cireumstances have excited mich 


in cross-section of the filin 


Phis communication re ports aN Pe treasure 


ment of that shape 


The measurements have been made with 3-im 
diameter disks. one of which was of glass and which 
rolled with other disks of hardened steel All were 


polished The disk carrmed the vaporated 
chromium electrode 
electrical Connexions wert 
As the leading edge of the electrode approaches and 
PASSES through the surtaces the 


formed by the steel 


ylass 
shown im plan im Fig. la and 
made as shown in Fig. 1h 
conjunction of the 


capacitance electrode and the 
and it 


potential appearing across the resistor 


disk rises, mav be shown that to a sufhment 
accuracy the 
is proportional to ch, where / is the gap separating 
the disks at the leading edge and ¢ is the 
constant of the mtervening medion Results have 


been obtamed up to loads of 600 Ib. per in. of face 


drelect ri 


width and peripheral speeds of 30 ft. per sev 

\ typical result is shown in Fig. 2 This is an 
on iHlograph showing the potential across the resistor 
as a function of time and will be treated as a plot of 
/} agamst distance The film has a parallel section 
vhich. in the example shown 


was found to be lu m 


thickness in agreement with previous measurements 
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Fig Oscilloscope trace of potential ss R (Fig. 1b) 
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by another method Another notable feature of the 
figure is that the parallel section is tollowed by a 
constriction in which the tilm thickness falls by 
approximately 10) per cent These features confirm 
quahtatively theoretical ideas propounded ino an 
approximate analysis by Grubm? and recently by 
Dowson and Higginson® and Archard, Gair and Hirst* 
mo more exact analyses 
that the 
Hertzian. while the constriction imples that some 
there towards the recess edge the pressure exceeds 
that of the Hertzian distribution The 
mplication of the excess pressure is that the maternal 
of the disks might be more severely stressed than is 


The paralle | section continms 


pressure distribution is approximately 


practical 


suggested by the Hertzian analvsis on which design 


is ut present based Phe practical implication of the 
constriction is that it is the most probabk site for 
breakdown of the oil film and the initiation of surtace 
damage A fuller account of the results will be pub 
ished later 
\ W ( hook 
Research Laboratory 
\ssomated Electrical Industries 

Aldermaston Court 
Aldermaston. Berks 


Phase-Velocity of Uitra-sound in the Primary 
Aliphatic Amines 


CONTINUOUS-WAVE electronic measurements of the 
-peed of sound im liquids commonly depend on the 
presence of appreciable standing-waves in paths of 
low absorption, the half-wave-length bemg determined 
by detection of suecessive resonances as the path 
Alternatively. for 
liquids of high absorption m which the energy content 


length’ or frequeneyv? is changed 


of the standimy-wave is necessarily small. the wave 
length may be found by direct comparison of the 
phases of the transmitted and received signals In 


conditions ot vers high absorption it has been 
Lecessary TO ist pulse t chniques to obtain adequate 
acoustic intensitv at the receiving transducer consis 
tent with tolerable energy dissipation im the medium 
| have devised an alternative method of measure 
ment emploving continuous-wave frequency-modu- 
lated ultra-sound 
frequency-modulation system allows 


The lower permissible signal noise 
rathio in a 
operation at much-reduced acoustic intensities. The 
path occupied by a complete period of the modulation 
n a liquid sample is determined The liquid ts 
eontamed m an interferometer having parate 
transmitting and receiving quartz transducers. The 
frequency of the ultra-sound is varied sinusoidally by 
approximately 40 ke. sec. about a mean of 
10-7 Me. /sec The modulation of the received ultra 
sound is detected by a ratio discriminator preceded 
by a limiting stage. The observed absence of distor- 
tion of the detected modulation indicates that any 
dispersive effeet in the liquids tested is too small to 
have appreciable effect for the frequency deviation 
ised Phase-lag of the received modulation is 
neasured by inversion and linear addition to a sample 
of the transmitted modulation of equal amplitude 
In the absence of phase-shift of electronic origin, the 
resuitant is zero when the time of transit is an integral 
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number of periods of the modulation, a condition 
obtained by adjustment of the modulating frequency 

The phase elocityv is then piven by 

where ZL is the length of the column, f is the modulat 
my frequency and NV is an integer \ range of path 
lengths is used as a check on diftraction effects, and 
V-values are varied up to 4 as a check on consistency 
ot behaviour of the equipment, The 
temperature of t hie instabilizediat 193 + ¢ 


electron 


The first application of the method has been to 
the homologous sernes of primary aliphatic amines 
Measured phase 


uneertammties being about 3 mi.sec 


appear im Table 1. the 


clocities 


Values of the molecular velocity defined in ref. 3 as 


Mos 
prea in the second V be the molecular 
weight and ¢ the density The increments APR with 
addition of successive CH, yroups are tabulated 


in the third column. It is evident these are approx- 
mately constant, the mean being 190 

The constancy of AR demonstrated by Raot 
for six homologous seres., an overall average of 195 
Weissler’ obtains 190 for series of 
aleohols imeluding branched isomers and ring mole- 
cules More recently, Leon® quotes Mikhailov and 
Nizhin 1947) as obtaming for the /-oletines, 
and gives an average of 188 for some higher paraftins. 

It is hoped to publish a detailed account of the 


research elsewhere 


being obtaimed 


L. V. Arm 
Physics Department, 
Chelsea College of Seience and 
rechnology. 
London, S.W.3 
Weissler, G., J. Amer. Chem. Soc., 70, 1634 (1948 
Kar unl Kao, K. S 8. 63 
Rao. M. KR... Jad. J. Phos. 14, 109 (1940 
‘Rac, Chem. Phus.. 9. 682 (1941 
Leon, Ho J. Chem. Phus.. 28. 748 (1058 


METALLURGY 


Effect of a Thin Oxide Film on the Reaction of 
lodine Vapour with Copper 


IN experimental work on the oxidation of metals 
the preparation of specimens is directed to the 
removal of contaminants such as yvrease, the pro- 
duction of a consistently smooth or rough surface 
and the realization of a stable metallurgical structure 
defined by the grain size and texture. The congenital 
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iodine vapour with copper at 255 
Times of room temperature exposure 
trosphere before reaction 4, about 10 min 
ta d 8 da 


and polishing, or 


thin which Thay mecrease in thickness on 
change in 
electrolytic treatment, or disperse on heat-treatment 
extent of 
the subsequent oxidation, but is largely ignored in 
«lise the 
vhere the 

oxide film, 


ASSUTES 


abrasion on 


is recognized as influencing the 


oxidation mechanism In 


reactant 


iss1ons of CASES 
is not oxvgen. the thin 
identity with the 
a «different Intuitively 


is thought of in terms of protection and some 


having no reaction 


significance 


results obtained in a preliminary study of the reaction 
hetween copper and iodine vapour demonstrate this 
Specimens (I x 3 were 
0-004-rn 
ieetone 


the centre 
cold-rolled 
and heated in an 

for | hr After 
and opening the capsule the specimens were 
The reaction 
calibrated 


from 


thick 


em.) eut 


of a 6-in. wide strip of 


with 
nated uvlass capsule at 


copper. cle d 
evat 
stored in a desiccator until required 
followed 
‘Pyrex 


was vravimetrically using a 
17-37 em.gm 


and a cathetometer which could be read to 0-001 cm 


glass spring of sensitivity 


The specimen was suspended from the spring by a 


thin silica rod which carried a fiduciary mark, and 


this assembly was further suspended in a vertical 
vlass reaction tube. the lower closed end ot which 
served as the todine reservoir The reaction zone 


Wits provided by “a tribe 
controlled 


auto transformer and 


furnace, its temperature 
conventional eireutt 

Eleetroflo’ 
was carried out 
using a calibrated platinum — 13 
per cent rhodium couple placed in a well extending 
into the reaetion 


bemu with a incor 
poratinyg an 
troller. Temperature m 


potentiometrically, 


con 
“surement 


zone and sealed into the reaction 


tube. 

With an acetone solid carbon dioxide bath suri 
ounding the iodine reservoir and a specimen in 
position, the apparatus was evacuated (10-5 mm 


mercury) while the reaction zone was heated. When 
the steady controlled temperature was achieved, the 
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reaction tube was isolated from the pump, the cold 
hath replaced by a jacket, and 
the cathetometer were made at 
The 


iodine reservoir at 


water readings of 
intervals 
284 + 1° ( with 
The results of 
|. where the ex 
tension of the spring is plotted as a function of time, 
and each specimen is identified by the time of its 
exposure to the atmosphere bet ween its removal from 


suital le 
reactions were carried out at 


these measurements are shown in Fig 


the 


the heat treatment capsule and its suspension in the 
reaction tube 

It is seen that the increase in this time of exposur: 
results in a retardation of the formation of euprous 
iodide, \“ hich is due apparent ly to the presence of an 
oxide film of increasing thickness. This explanation 
requires the disappearance of the original oxide film 
during the heat-treatment at 500°C. in 
favour of a solution of oxvyven in copper, with the 
internal precipitation of oxide at concentrations above 
the solubility limit: 


Vacutim 


the continuous growth of a new 
oxide film at room temperature over these times of 
exposure to the atmosphere ; and the diffusion 
processes above to take place at such a low rate at 
the reaction temperature that the new oxide film 
remains intact. This leads to a picture of the reaction 
in which the oxide film is conferring pro- 
tection on the copper, and from which it may be 
inferred that in the absence of such a film. as would 
obtain with hydrogen reduction of the speeimen 
within the apparatus, the reaction would be verv 
fast. 

It would appear further that transport through the 
oxide film is largely determining the rate of reaction, 
superimposed on the characteristic diffusion kinetics 
in the growing iodide film. In view of the lack of 
knowledge of the thickness of the oxide films and 
the inherent uncertainty in this experiment ot 
establishing precisely the time of commencement of 
the 
not 


mow 


reaction, an analysis of these measurements has 
been made. A more detailed study is, however, 


im progress. R \. J SHELTON 


S. BrLarrs 

D. MarGRAveE * 
Metallurgy Department. 
University of Manchester. 


Now at the 
Laboratories, Le 


Electricity Cieneratin Board 
surres 
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GEOLOGY 


Determination of the Age of a Basic 
Igneous Intrusion by the Potassium- 
Argon Method 


POTASSIUM-ARGON age determinations have been 
carried out mainly on minerals with a high potassium 
content, particularly micas and potassium feldspars, 
found in intermediate to acid igneous rocks, but little 
work has been done on minerals with a low content of 
potassium, such as occur in basic igneous rocks 
However, Hart et al.’ have shown recently that it is 
possible to obtain reliable ages using hornblende and 
pyroxene. I decided to investigate the relative argon 
retention properties of pyroxene, plagioclase and 
sanidine in two specimens from a Tasmanian dolerite 
body, and in so doing hoped to determine the time of 
intrusion of the dolerite. The presence of chilled 
margins to these dolerite intrusions also suggested 


the possibility of carrying out potassium argon 


dating on a whole rock sample from such a contact. 
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tholentic in 
fiat 


sediments 


dolerites, which are 


intruded into an essentially 


The ‘Tasmanian 
‘ omposition’, were 
hving of Permian 
approximately 4.000 ft 
2 ft. thick, as larg 
dvke-like intrusions which exceptionally may be one 
The dolerite 

exeeeding 6.000 square miles, 


sequence and ‘Triassic 


in thickness, as sheets up to 
transyressive bodies and as 


mile mm width. crops out over an area 


mamly im the eastern 
rhe voungest sediments which the 
to be Middle or 
thre 
plant fossils present, so that the dolerite is younger 
this Lower Tertiary tresh-water 
overlving dolerite im northern 

an upper limit on the age of the dolerit 


half of Tasmania 
dolerite intrudes 
possibly Upper Triassic in age* 


are considered 


on the basis of 
than sediments 
Tasmania’, 
placing By 
analogy with the Karroo dolerites, which are Liass« 
and which are quite 

Tasmanian dolerites, a 
ave has generally to them 
Analvses ot the chilled dolerites from the contacts ot 


occu? 


to Lower Cretaceous im 
similar in composition to the 
Jurassic been assigned 
the intrusions are all closely similar’, sugyestimg that 
the Tasmanian dolerite magma was intruded over a 
relatively short period of time 

Two specimens of fayalite granophyre and a 
chilled contact dolerite from the large Red Hill Dyke. 
2) miles south-west of Hobart in southern Tasmania, 
determinations. The favalite 
the dolerite magma 


were chosen for the age 
granophyre is a differentiate of 
and consists essentially of plagioclase (anorthite,, 
comprising 48) per by volume, pyvroxenc——a 
ferroaugite (S per eent). favalite (4 per cent). potas 
sium feldspar (16 per cent). quartz (19 per cent and 
Phe potassium feldspar. which 


cent 


ron ore (2 per cent) 
has a composition about orthoclase,,. belongs to the 
sanidine-anorthoclase eryptoperthite series of Tuttle 
and by the detinition of MacKenzie and Smith? it is a 
sanidine from The chilled 


dol rite is composed of microphenocrysts ot plagio 


its optical properties 


clase. orthopyroxene and clinopyroxene amounting 
per cent of the rock, set in a microcrs pro 


to about 7 
rvstalline ground-mass which has the appearance of 
levitrified glass 

The fayalite 

oo +100 mesh, and plagioclase. pyroxene and 
<anidine The 
separated minerals were split into two portions, on: 
of which was used for duplicate potassium analyses 
and the other for the argon extraction 
The argon extrac 
sings 


granophyres were crushed to 


were separated using bromotorm 


In some cases 
duplicate argon runs were made 
tion on the chilled dolerite 
unerushed piece of the rock and the potassium on a 
sample crushed to 100 mesh. 

The potassium analyses were made by usimg a 
Perkin. Elmer flame spectrophotometer with lithium 
as an internal standard. The R,O, group and lime 
were removed by precipitation before the potassium 


was run on a 


vas determined Che argon eXtractions were carrie 


originally at a pressure 
mercury, and the fused 
A tracer of argon-38 was ndded 


out in a high-vacuurm line 


about mm sample Was 
by induction heating 
to the « volved gases, which were ¢ leaned up by reac 
oxide The 
isotoprie Composition of the purified argon was determ 


Revnolds-t ype 


tion im copper and calepium furnaces 


ined by means of a mass spectro 
meter™ 

Thee Fable I 
between duplicate potassium analyses is in all cases 
better than 2 per cent of the amount present, except 
pyroxene KA 813 The concentration of 
potassium im the pyroxenes makes it difficult to attain 
high precision im the analysis The only 
erushed to Ho order 


due to grindimg 


results are set out im The agreement 


for low 
rock 
that 
neghgible, so 


was 
losses of 
would be that 
present in the pyroxene 
mot be by the 
In both pyroxenes the 


mesh im 
argon 
yvrains were 


COT posite 


concentrates which eould removed 
usual methods of purification 
impurities. which consisted mainly of plagioclase with 
minor sanidine, accounted for less than 5 per cent of 
the sample. However, because of the relatively high 
potassium content of the impurities, compared with 
the pyroxene, about half of the potassrum in KA S13 
and approximately one-third of the potassium im 
KA 835 is attributable to the impurities. The plagio 
clase separates were better than US per cent) pure 
and those of sanidine contained approximately 5 pet 
cent unpurity of altered plagioclase 

The calculated ages range from 143 to 168 million 
vears, but the plagioclase and pyroxene results gave 
aves ranging from 159 to 168 million vears, a spread ot 
than 6 per cent As these have 
dissimilar crystal struetures this small spread of 


two minerals 


less 
quite 
caleulated ages suggests that argon retention, in both 
minerals, is high. Therefore it is considered that the 
caleulated age approa hes the true aye closely, 
the time of intrusion of the Tasmanian dolerites 
near 167 millon the higher 
being preterre d. as anv loss of argon which may have 
This corresponds to an 


and 


that 


was vears ago, figure 


occurred would lower the age 


age approximately at the boundary of the Lower and 


Middle lo Although diffieult to 
probable errors on the phys al measurements, re pli 
argon all 
within 1 per cent, indicating a very high precision 
The reproducibility of the 
venerally less than that in the argon measurements, 
showing that greater attention must be paid to refin- 
inu the techniques for the determination of potassium 

The calculated ages for the sanidmes are some. hat 
than those for plagioclase and pyroxene, 
suggesting some leakage of argon. The very low calen- 
lated for sanidine KA 811 as compared with 
KA 833 is surprising. as both minerals appear to be 


place 


Jurass1 


cate determinations, im cases, agree to 


potassium analyses 1s 


lower 


age 
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oom thin) seetior They beth appeat 
to be homogeneous, as no unmmixing has been 
observed although it may be present on a stub 
nucroscopic scale. The sanidines are slightly turbid 


asaresult of deuteric alteration. and this has probably 
tided 


the 


leakage of argon \ satisfactory explanation 
loss of argon from potassium feldspars and, im 
from the high 


monochnic sanidines has not vet 


loss temperature. homo 


been 
advanced a thorough structural study of this group 
of minerals in conjunction with their observed argon 
retention properties is urgentiy required. [t may be 
that and 
larly those with a high potassium content, do retain 


argon quantitatively (ref. Ll and Evernden. J. F 


noted, however, some sanidines, partien 


personal Communication) 
The chilled dolerite result 


\ears 


single gives 148 million 


which is a surprisingly good age considering 
glass. 


that the rock is composed maimly of devitritied 


and hence might be expected to lose considerabk 

In conclusion it may be stated that the Tasmanian 
167 million vears ago at 
Lower and Middl 


that 


unerals with a low potassium content. such as oceur 


dolerites were intruded sore 
boundary of the 


that itt has 


approximately the 


Jurassic, and been demonstrated 


n basic igneous rocks, can be used for age determina 
tions by the potassium argon method Chilled 
lolerites and possibly glassy basalts will also give 
some and on the eluci lation of the ot basic ous 


this method 
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Erosion Surfaces in the Caribbean and their 
Significance 


ALTIMETRIC analysis of a series of topographic maps 
covermyg the mam Cordillera of Puerto Rico indicates 
the existence of erosion surtaces, represented largely 
by concordant sumumit-levels, at the following average 
THO, 470, 330 and m 
Field work at present im progress 


elevations H20, above 
presse nt sea level 
ests that these 


ot vro Ips ot 


levatrons in tact 
surtaces, m 


represent 


elevations stepped 
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instances bearmy sedunentary deposits which ha 


been deser:bed previously as residual soils 

At the present time it is mot possible to reach any 
conclusion as to the mode of origin of these 
surtaces ; but their distribution, at 
Puerto Rico, suggests that they probably originated 


as marine cut 


firm 
least I Western 
surtaces, later modified by sub-aeril 
processes as they successively emerged from the sea 
Whatever conclusion is eventually reached as to then 
ongin, it seems fairly certam that they are related to 
widespread surfaces 

presumably repre 


changing sea-levels, the more 
particularly the 330 and 160 m 
senting periods of relative standstill. 

Examination of these surfaces was originally 
taken in the hope of determining the tectonic move 
ments that had affected the island subsequent to 
middle Miocene times However. Choubert? 
deseribed a series of surfaces in French Goiiana with 
mean elevations : 600 | O00, 
235 and 160m. These show a remarkable parallelism 
with the Puerto Rican levels. and this is borne out 
when the ranges of elevation of each surtace are taken 
Puerto Rico. the and 160-m 
vroups of surfaces are perhaps the most conspicuously 


the following 


into account In 


dey eloped and. from Choubert’s map. this seems to be 
the case im French Guiana, too 

Furthermore, Martin-Kave® has directed att: 
to the 


mtion 


conspicuous concordance of summits in the 


northern Lesser Antilles at. or just above, 1.000 ft 
This would seem to correlate with the 330-m. group in 
Puerto Rico and French Conana It seerms scarcely 


likely that such correspondence of levels is a chance 


one. and | was reluctantly forced to the conelusion 
that related to 
lowermge of and that the 
emergence of Puerto Rico was not brought about by 
taken 


since pre 


large eustatic 


staye by 


levels must be 


sea-level 


these 
staur 
movements as had previously been 
An overall fall im 
tithes has already 
Wooldridge’ and others, at from: OOO ft 
even yvreater 
hinted by 


tectomue 
for granted. sea-level 
Deven postulated by 
least 
movements of 


Bauhe® and 


present sea-level, and 


sea-level have been 
Hollingworth® 

The obvious difficulty im the way of accepting such 
larve eustatic lowermy of sea-level lies m the mechan 
ism which would dispose of such large quantities of 
water. Geyl? has postulated a mechanism involving 
continental ‘shift’ induced by deep conyeetion currents 
and isostatic readjustment of the continental areas. It 
seems doubtful if such readjust ments, as between the 
continent of South America and the Caribbean islands. 
without notably disturbing the 
Hence it is 


could be carried out 
relative heights of the erosion surfaces 
necessary to find a mechanism which would produce 
considerable the sea-level 
relative vertical displacement of the land 


eustatic lowermmy of 
without 

Heezen’s® hypothesis of an arth. 
associated with the opening and widening of ocean 
rifts, shows promise of providing such a mechanism 
It is clear that, according to this hypothesis, evers 
stave in the widening of the rift would add 
capacity to the ocean basins and thus would cause a 


expanding 


Zones 


lowering of sea-level 

A tirst approximation from available data mdicates 
that a widening of the rift zones of about 150 km 
would produce about 500 m. fall in sea-level. This is. 
but it does indicate 
reasonable. 


of course, only a rough estimate ; 
that the order of magnitude is 
Heezen points out, the Iceland graben is opening at the 
rate of 3-5 m. per kilometre width per thousand 
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vears. Hence, it is not at all unreasonable to postulate 
widening of the oceanic rift’ zones by considerably 
more than 150 km. sinee middle Miocene time 

The interest im these observations 1s two fold: ¢1 
from the more general pot of view, there is the 
of large eustatic lowering of sea-level 


Miocene and a possible 


further evidence 

~<inee the middle 
to account for it; (2) from the regional point of view, 
there is the implication that the Caribbean, a tecton 
cally suffered negligible vertical 
differential movements since the Miocene. and hence it 


mechanism 


active area, has 
would appear that any large displacements of more 
recent date must be confined to those in the horizontal 
direction 
JoHun TD. WEAVER 
Institute of Caribbean Studies 
University of Puerto Rico, 
Mavyacur Ze 
Puerto Rico 
Wea 
Choubet 
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Martin-Kaye 
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CHEMISTRY 


Comparison of Helium and Argon in 
lonization Detectors 

R Berry! has recently direeted 

ise of helium in place of argon in a conventional 

detector. All the rare 


is arvon.,. 


attention to the 


cases should behave 
that is, 


molecules of 


argon 
collision of 
other 
metastables with the 
from the colliding mole 
onditions 


the Sealine 
with 
deactivate the 


metastable rare gas atoms 
should 


possibility of forming 


cules m the appropriate 

Owing to the high tonization potential of metastable 
should be 
conditions so that a collision with one of these 
As has 
contams far 
this effect to be 


helium ators, it possible to arrang 
will 
ionize all other molecules except neon been 
poimted out, however. evlinder helrum 


Too Thany rnpurities for noticed, 
and it is obvious that a very considerable purification 
ip to obtain helium sufficienth 
for the effect to be This purification 
regularly done by the British 
Company, the prime use for the gas so produced 
beiy in discharge tubes and the electronics industry 

It was decided, however, to see whether this helium 


process has to be set 
pure observed. 


Oxvygen 


process 1s 


was of sufficient purity for an argon-type detector to 
be useful. The results can now be conipare d with the 
mformation riven by be rry The he lium used in this 
work was analysed by conventional means and the 


results are shown in Table 1 


Table ANALYSIS OF PURE HELIUM 
CO, 


* see text 


The oxygen was determined by Hersch cell and the 
carbon dioxide and methane (a tern here to 
include all other carbonaceous material) after 
oxidation to carbon dioxide, by titration, the method 
having been checked previously against infra-red. The 
notable absentee 
rhe helium used 


used 


in the analvsis is the neon content 


here was not analysed for neon 


URE 


Analvses for this gas have been carried out on 
batches by mass spectrograph, but neon 
was not detected. None the less, it is possible that 
the differences in neon content can affect the results 
obtamed and that discrepancies between my work 
and that of Berry could be explained on that basis 
The apparatus used included the normal argon cell 
Type JE.10) as manufactured by Gas Chromato 
Ltd.. and the equipment was 
one of their standard (Type JE.i1) 
moditied by having an input impedance of only 71 


Phere 


pre 


graphy. electromie 


amplifiers 
megohms was no linearizing resistance in 
the ordinary 


megohms two 


only a resistance of about 20 


protect the grid of the electrometer 
valve 

It should be 
where the 


are being investigated, the 


pointed out. however, that in all 


Causes ionization detectors 


prope rties of 
inclusion of both limes 
izing and input impedances affects the voltage across 
the eell once the current approaches a certaim figure. 
As can be seen Table 3, currents of approxi- 
mately | uamp. are developed in the detector. This 
that the is about 10° 
ohms, a figure 
hnearizing used by Dr. 
ol ional argon detec tor and. so far as can be crt he red, 


from 
means resistance of the cell 
comparable with the value! of the 
resistance Lovelock m his 
in many other versions of this instrument, and it is of 
that impedance of 


10° ohms can cause the 


such magnitude even an input 
potential across the cell to 
than the 


However, this only applies here when the 


be substantially less apparent applied 
potential 
current tlowiny and, tor the purposes 
most of my experiments, the total impedance of 
be ignored compared th the 


megohms can 


resistance of the cell 4 

Table 
for both helium and argon and Table 3 gives typreal 
results for | and hydro 


carbons in 


gives standing currents and noise-leve Is 


pe Wases 


argon 


Dilution 
at max 


dings at 600 \ 


Not a useful range, oth 


results give positive non-linearity above linear point, 


results give negative, except as stated 


In Table 3, column 4 gives the dilution of the gas 
at maximum eurrent; column 5 gives the dilution 
of the gas when the device turns limear; 
gives the current at Ll v.p.m. of impurity; column 7 
standing current) divided by 


cohimun 6 


is the (v.p.m. current + 


thy 

2 

pig 

ie 
# 

Baulig, Inst. Brit. Geog., 3, 46 (1935) 
Quart. J. Geol. Soc., 94, 55 (1939 By: 
ak Gevl, W. F.. J. Geol., 68, 154 (1960 
Heezen, B. {mer.. 203, (1960 

io 

amy 0 ny 

400 
* Theoretical value + 

hl 

Max Lineat Limit of 

irrent fron current letection 
‘ j x 10 10 pom 
CO, He 17 162 0-005 

* Non-linear positively ise N,, Hy. 

4 


the standing current (see Berry Phese results were 

obtained by a dilution technique 
[t is immediately apparent from these res ilts threat 
the sensitivity and linearity of different gases varies 


rnpiication wiven 


enormously in contradiction to the 


Berry (on the other hand, the current at 
yy. with many of the gases t sted, was much 
; higher than the figures he quotes It seems reasonably 


rtain that this gas is substantially purer than the 
helinan wed by Berry The figures in Table 2, 
ir] the larve increase in standing current 
vith nereast oltage that there are 
residual impurities in the helnim, but that they can 
, easily be accounted for by the CO, plus CH, It ts 
therigl likely that warer gives a high current im 
heliat and this will also undoubtedly contribute to 
the stan lin eurrent From the eross-section of 
bie compared with that of argon, and the charac 
teritics of the cell im argon. the standing current of 
at oltaves less than 1.000) should bye 
10 °amp. Ifthis is so, then the ultimat: 
ensitivitv of this deviee is likely to be at least tet 
: t higher than the argon detector, owing to the 
vreater currents produced in helium 
ensitivitv at 700 V. is mereased approximate! 
n proportion to the imereased standing current. but 
t the that the mearityv is sore what better at 
higher rita Lon arity by 
furtl piurificat pon 
The nearit nin Tabl Shave been contirmed 
known jliantities of vis lireetiv on to a 


chromatograph The rk and areas are tn 


complete agreement with the results of Fable 3 
regards tl (quantity of gas that an be mmyeeted 
t the chromatovuraph t is diffientlt to compare TN 


| ' ilt vith those of Berry He gives no indication 
ot tle rates retention times, ete but vork 

| oxvygen reaches the lunuit of its linear range vith about 
hile nitrogen has not reached saturation limit 


ter 


rate of about min Oxvgen took abo 


yemerge and nitrogen about YO ser 
Chere were one or two small pieces of rubber tubing 
t! vhich it vas felt 
ontribute to the tandin irren \ new apparatii 
beige devised hich these are elominated anil 
frirt tests ar to bn irriedt it It is certain 
7 howeve that helnum of sufficient purity to obtain the 
t tv of vould expect from this type of 
le can be prepared. There no doubt that this 
lev san extremely semsit e 
In conclusion. it should be pointed out that the 
yor ofp fication of the h un may be followed 
by using a detector cell of this type. As the purity 
of the helnam 1 <> does the standing current 
\t this stage tl rye on of a quantity of permanent 
ist r other substances m current 
f. Willis organ As the level of mmpurith 
falls. the current rises and eventua PASSES 
After tl pont inject roms f substances 
produce a hay il tThomore mi th 
pe i as th piurit irthes 
Finally. large positive peaks of sufheren nearit 
ire obtamed 
\\ \. Wisews 
(jas Chromatourap! 
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It is interesting to learn that Wiseman has obtaimed 


experimental results ino general confirmation of my 
own The only discrepancy concerns the semsitivits 
ratio for the different gases. Wiseman finds this ratio 


tomer 
methane from 1-02 to 1-18. whereas [ found the sare 
1-05) for all Certainly 
ariation would be expe eted, there is imsufhicient 
permit this to be 
Cun however. on 
and Sadauskis, that 


expeeted to vive as 


ase through the series nitrogen, argon, oxvgen., 


four 


Yast's 


but 


valu 
available to 
One 


Jesse 


basic mmformation 


estimated wv ith precision 
the the 


dioxide 


basis of work of 


earbon would mot be 


hiuh * value as 1-62, which Wiseman re ports 


If no other factors interter the slue of this ratio 
for a given gas. should decrease as the tunpurity 
content of the helm increases. Simee my result les 


between the extremes juoted by Wiseman. deduct ion- 
of the 
be in 
the 


of his helium and 

Neither does the 
helium by conventional means give much help 
analysis (H.,. N.. O,. Ar and H,© all l p.m 


helium carrier gas was of the sare 


relative purity mune cannot 


this wav analysis of 


indicates that my 


order of purity as Wiseman sa. Sinee the methods are 
wll at their limits of detection and. at these levels. 
ontamination is very difficult to avord. comparison 


protitable 


snot ally 


It mav be relevant that my method of determining 


ratio is to mtroduce volumes 


immediately a 


the sensitivity sample 


into the he 
W iserian, 
L ul 


calibration, 


upw ardis of the for 


linen head of the column 


he imypects han 


method ot 


quantities mot less 
{ 


must necessarily use a less-direct 


involving mor lengthy extrapolation 


It is encouraging that, despite these differences, 


the 


our 


estimates of deteetion limits are of samme order ot 
magnitude 
If helium requiring no f irther purification can be 


upplied at price which is mot ye thre 


applicability of this method of detection will obviotsly 


be al 
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Determination of Uranium as Pyrophosphate 


IN the 


phosph ite, 


yravinetric determimation of uranium ats 
commonly 


labora 


the 

In recent work im these 
ipitated at pH 
acid 


the precipi ate is 


considered to be pyrophosy 
Ho per eont 
unk Was 


iran prec 


olutions econtamimng 


were 


the 


nitrie acid and amrmoniim sulphate. The result 


low by 2-3 per cent relatin when 


onsistentiy 
was ignited to constant we 
the 


pitat 
dations on basis of th formate 


\s no 


ected im 


wud cal 
a) ignificant 


the 


precipitate 


(gua? ties Of 


eould be ce filtrates to explam the low 


results. the were examined Thies 


vere dine ived in concentrated pho phorie a ich earned thee 
‘ n trated with standard pota un cdiehromiate 
on From the observed titrations it Was eal 
vied thai the precipiiate : contained 33-2 
per eent gq iadrivalent uraniu kor 
precipitate ignited at ¢ the correspondmea 
result was 33-9 O- per cent quadrivalent uraniun 


Poo 


From these re 


compound canno 


ilts it apparen baat The 
be represemied by to) 


ane 


: 
| thal. My was 4 ft, 
} 4 ERKY 
packed vith Linck nolecular sieve 
Fil 
7 
4 | 
Maidenhead. Berkshire 
R.. 188, 575 (1% 
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the most probable formula is COCO, P.O, (U*t+ 34-10 
total | Supporting 


hits 


per cent HS per cent) 
obtained by thermogravimetrie 
analysis. X-rav diffraction 


msuceesstul because of the non-eryvstalime nature of 


evidences been 


but attempts TO lst were 


the compound 

The precipitate of uranyl phosphate ts 
erystalline. settles readily and is easy to filter and 
wash 

the to (), PLO 
recovery of uranium hats been obtaimed trom solutions 
The 
uranie solutions hawe 
those 


chromatography and final we ighing as 


quantitative 


of known Content results obtamed on 


a variety of aumpure shown good 


uyreement with obtamed ising celhiloss 
An account of this work will be published im detail 
elsewhere 
We wish to thank Su 
Production and 
Anthorityv. tor 


Ohwen. member tor 


permission to publish this comununtes 
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Control of Self-heating and Gas Emission 
in Nitrate-containing Fertilizers 


Pur concentration of plant food in mixe d fertilizers 


eun be inereased by the replacement Oot arminvonmiun 


sulphate, wholly or in part, bv ammonium nitrate 


Granular mixtures made, alva, from ammonium 


nitrate and superphosphate (a muxture of mono 


calcium phosphate and calcium sulphate) have been 
t« und to 


in large 


undergo spontaneous heating when stored 


heaps, rises im temperature of 20 30 deg. 


being recorded over periods of weeks 

Spontaneous heating is acco panied by the 

rate by a 
studied 


rate 


evolution of gas. and. by measuring the 


simple manometric technique, we have 
self-heating reactions. ‘The 
«with the acidity and decreases 
content of the fertilizer \ 
the sufficient to 
prevent self-heating. le ads to a larg: 
nlity of the 


ponent owing to the formation of dicalcium phosphat« 


factors affecting the 
of the reaction mcrease 
vith inmereasing morsture 
decrease of the acnlityv of muxture. 
and undesirable 
phosphate 


Wwater-soltu 


loss om the 
An imerease mm the ture content of the fertilizer is 


not prac ticable tendeney of the 


nereases the 
mixture to cake 

Phosp! ate rocks contam small amounts of organic 
matter of unknown composition’, amd we have con 
firmed that this material is not destroved during the 
manufacture of superphosphate Typical amounts of 


organic tnatter in some s iperphosphat used im the 
production of fertilizers in the U.K. are 


Table 1 


shown an 


SUPERPHOSPHATI 
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Ina mixed fertilizer made. + alia. from aminen 


ium nitrate and one of these superphosphates, it 
might be expected that the organie matter would be 
under acidie conditions. We 
volved from the fertilizer 


ratio 


oxidized by the nitrate 
that the 
consists mainly of carbon dioxide and nitrogen 
with 


nitrogen dioxide 


shown as ‘ 


together small amounts 0 


Aeidified mixtures of some 


proar 
orpanit 
materials and anunonmimum mitrate also liberate these 
Powce red coal reacts similarly when mecorpor 


The 


tertilizers shows 


ated into a nitrate-contaming fertilizer amount 
evolved from the 


material is far 


of carbon dionxice 


that oxidation of the organic from 


complete. and thermo chemical calculations on model 


organie systems (for example, polynuclear hydro 


to products sti h 
heat to 


carbons) show that partial oxidation 


as phthalic ae id. would liberate suffierent 
‘ xplain the observed rises in te rriyp rature 
Phe self-heating of nitrate-containing mixed ferti 
lizers may be reduced by removing. or modifying, the 
organic material. We have achieved this by caleinmy 
the mitial rock at temperatures of SOO) 1.0007 ¢ 
by other the 
matter before the superphosphate is mixed with the 
Of these 


undesirable, as it decreases the reactivity of the rock 


and 


means involving oxidation of organi 


other compone nts methods, calemation is 


towards sulphuric acid in superphosphate manu 


facture 
anto-onidation ot nitro 


compounds ean be prevented by the addition of 
have 


substituted ureas or secondary amines*, and we 
found that addition of small amounts of ures 
per cent by we ight. to mixed fertilizers effectively 
the oxidation of the organie matter and hence 
The effeet of urea 
on the reaetivity of laboratory-pre pared samples ota 
mixed fertilizer (N. 10 per cent P.O,. 10 per cent 

KO. per cent) contaming 20 per cent 


nitrate is shown m Table 2 


the self-heating of the fertilzers® 


fertilizer contains 
0-25 per cent urea, and the activity of the material is 
terms of the gas deve loped in 


assessed 


48 hr. 


pressure 


UREA ON THE REACTIVITY OF A MINED FRERTILIZEE 


entage reduction 


eacuivity 


Incorporation of urea into these fertilizers also has a 
marked effeet on the dioxide 
lable 3 shows results obtained with a mixed fertilizer 
(N, 10 per cent P,O,, 10 per cent : KO. per cent), 
the nitrogen dioxide be ing evolved into a stream of 


release of nitrogen 


air drawn through the fertilizer 


NITROGEN 


Ived (ml. kgm 
14 das 


EFFECT OF UREA 


M 
Mor 
M 


The oxidizing action of nitrie aed involves the 
prese nee of trace amounte- ot nitrous acid, probably 
im the 


that. im the 


seems likely 
studied, 
that it 
oxidation by 


form of the nitrosonium ion‘. It 
oxidation have 


formed 


process 


nitrous acid is autoecatalyvtiealiv. so 
should 
removing the nitrous acid with, for ¢ xample, urea 
\ small should be adequate to 


preve nt the have observed 


he possible to suppress the 


quantity 


oxidation, and, in fact, we 


ies 
Ke 
NO 476. | 
* 
— 
Chenmueal and 
Kiniden, tnalytical Chemistru of the Manhatta Project 
McGraw-Hill Book ¢ bane 
John Wiley and Sens, Ine., New York, 194 
as 
Souree of phosphate | | 
Mor 70-5 
Florida 
superphosphate (per cent fertilize 
Nauru O10 287 
k for Organic matter conter 


1100 


no appreciable loss during long-term storage of 
The rate of the urea/nitrous acid reaction 
is undoubtedly fast « nough Lo ¢ xplain this inhibition 
effeet®. It is well known that the oxidation of organic 
compounds during nitration can be prevented by the 


addition of srnall amounts of urea*® 


fertilizers 


So far, approximately 1-25 million tons of mixed 
fertilizers containing urea as an inhibitor have been 
preduced and 
properti 


have shown esatisfactory storage 
both in large heaps and in paper sacks 
At the elevated temperature 8s attained in the absence 
oft urea the caking tend ncy is inereased, causing 
subsequent difficulty in reclaiming from the heap 
Storage of the untreated fertilizer in paper sacks 
causes severe chemical attack on the paper due to 
nitrogen dioxide) with subsequent breaking of th: 
sacks when moved 

In conelusion, it may be noted that self-heating of 
fertilizer storage oceur if inter-ionie 
reactions (for ¢ xample, between ammonium nitrat« 
and potassium chloride) take place. Results of inves 
tigations into this problem, and a more detailed 
account of the urea inhibition work, will be published 
else whe re 


heaps can also 
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Solid Solutions in the System Ammonium 
Nitrate Potassium Nitrate 


By phase work on the system ammonium nitrate 
nitrate water, Janécke' showed that 
two types of solid solution can exist 
potassium nitrate 
form IIT) and 
nitrate (form IT) 


potasslimn 
helow 2: ( 

dissolved in ammonium nitrate 
ammontitm mitrate in potassium 
\t higher te ratures there is 
an increasing amount of another phase which is of a 
different erystalline form from any of the normal 
modifications of the two salts. Janécke suggests that 
this phase is a solid solution of ammonium nitrate in a 
metastable form of potassium nitrate, which is only 
formed on cooling. in the temperature-range 128 
115” ¢ 

By using X-ray diffraction measurements, Janécke’s 
suggestion has been confirmed. Further, the limits of 
the composition of the solid solution have been 
determined and also its heat of formation from the 
individual salts 

Aqueous solutions of ammonium and potassium 
nitrates were dryness at 
temperatures between 25° and 120° C. After cooling, 
diffraction patterns were obtained using a Geiger 
diffractometer, radius 24 em the radiation was 
copper Ka, the AB component being removed by a 
nickel filter. From the diffraction patterns, th: 
relative abundance of each phase was determined 

Samples produced at temperatures of 100° C. and 
above, from equimolar mixtures of the two salts 
consisted almost entirely of a phase having a diffrac 
tion pattern similar to that found by Kracek et al 


evaporated to various 
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and by Barth* for the metastable torm of potassiu 
nitrate. Hereafter, this phase will be referred to as 
(w#IKKNO,.NH,NOs,) If more ammonium nitrate ts 
added to an equimolar mixture, it does not dissolyv: 
in this phase , and tnereasing amounts Of ammonium 
nitrate (form IIL) con\aining dissolved potassium 
(rKNO,.NH,NO,) the 
below approximately | 
When the molar ratio of potassium nitrate to am 


nitrate are found. Thus. in 
value of x» cannot decrease 
monium nitrate is greater than one, the mixture still 
consists essentially of a single phase having a 
diffraction pattern In the phase 
(w#KNO,.NH,NO,), 2 can rise to & maximum of 
approximately 3, this change being accompanied 
by aslight shift in the diffraction pattern. In Table 1 
the unit cell dimensions found for solid solutions ot 
composition (3KNO, NH,NO, and (KNQO, NH NO, 
are compared “ ith those of the high temperature and 
Fable 2 
corresponding diffraction patterns All 
listed up to a maximum Bragg-angle of 


very similar 


metastable forms of potassium: nitrate 
shows the 
lines are 
as 


35°. the values of ‘d° being accurate to 0-O1 A. 


Table CELL DIMENSIONS OF THE HIGH-TEMPERATURE FORMS 
PoTasstUmM NITRATE, AND RELATED SOL SOLUTIONS 


Cell si 
Space Hexagona Khonbohedral 
Ma rial group ix ixes 
les i i 

KNO, (form I Rim 
at 130° 4 
K NO, (meta R2n A 4-42 A 
stat at 

NH,NO,SKNO 2A a= 438A 
at 20 K3m oo 
NH NO, KNO a 1 442A 


The chief difference between the patterns of potas 
sium nitrate (form I) and potassium nitrate (meta- 
stable) is the absence of the (0003) reflexion in that 
of the former. The presence of this reflexion im all 
patterns from the phase (cKNO,.NH,NO,) indicates 
that its structure is der:ved from that of the meta- 
stable form. When eolutions of composition 
(KNO,.NH,NQ,) and are heated 
to 130° ©., the diffractic .. patterns show that there ts 
an abrupt expansion of the lattice, and a total 
disappearance of the (0003) line, that is, the transition 
to potassium nitrate (ferm T), 

When ammenium and potassium nitrates react at 
temperatures helow 190° C. the extent of conversion 
to the phase NO, NH,NQ,) is considerably less, 
and inere asing amounts of ammonnim nitrate (form 
III), containing nitrate, are 
found. There is also a tendeney for x to have a value 
less than the meximum possible 

The X-ray imeasurements show that the solution 
of ammonium nitrate in the metastable form of potas 
sium nitrate causes the lattice to expand. This ts 
to be expected, since the ammonium ion (radius 
1-42 A.) is slightly larger than the potassium ton 
(radius 1-33 A.) 
nitrate the lattice contracts until, at approximately 
This 


change is delayed by the replacement of potassium 


occurs 


issolved potassium 


On cooling metastable potassium 


115° C., it collapses into a more compact form 


by larger ions, and in the case of ammonium ions the 
change does not oecur on cooling to room tempera 
st ability of the 


ture. The solid solution increases 


re 
i 
7 35 
iz 
| 
i} 
‘ 


June 24. 196! 


anunonium ions are added, and it is for this 
reason that there is a tendency for potassium nitrate 
to ervstallize out from the phase (3KNO,.NH,NO, 
thereby imereasing its content of ammonmm 
In the presence of traces of water, the phase 
is unstable at room temperature 
and changes into solid solutions of potassium nitrate 
In ammonium (form IIT) and 
nitrate in potassium nitrate (form IT) 
The heats of solution im water of the phases 
(KNO,. NH,NO,) and (3KNO,.NH,NQO,) were found 
13-4 28-5 k.ecal. mole re spectively. 


case 


AS Theore 


nitrate animonium 


to he and 
In each the material contained approximately 
95 per cent of the phase (cKNO,.NH,NO Using 
existing values for the heats of solution of potassium 
and ammonium nitrates, the heats of formation of 
the two solid from the individual salts 
calculated to be 1-4 and 3-2 k.cal./mole 
respectively. These values accurate to within 
+ 10 per cent, and are compara ble with that for the 


solutions 
were 
are 


transition from the high- to the low-temperature form 
1-19 k.cal./mole. 
R. V. 
a. 


of potassium nitmate, + 
COATES 
CREWE 
Department of Chemistry, 
Levington Research Station, 
Fisons Fertilizers, Ltd... 
Ipswich, Suffolk. 
, Z. Anorg. Alig. Chem., 206, 357 (1032 
Barth, T., and Ksanda, €., Phys. Rer., 40 
Z. physikal. Chem... B, 48, 448 (1039) 


916 


Banded Spherulites of Hippuric Acid 
Ir has long been known that under certain condi 
form of 
bands 
The explanation of this 


tions many substances erystallize m= the 


spherulites showing meentrie extimetion 
between crossed pola 
effect. originally put forwerd by Michel-Levy 
Munier Chalmas! for chalecdiony, and later confirmed 
by other workers?-° for a number of substances of low 
molecular weight, was that the the 

lite has a twist around any given radius, and 


and 


structure oft 
the bands corr: pond to those orientations m 
which an optic axis is parallel to the light beam. Thus, 
obtained spherulites of hippuric acid =m 
8-axis of the 


Gaubert 
which the radial twist was around the 
ndicatrix, a facet whieh he established conoscopically, 
that is. by a study of the interference figures along 
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NH,NO,KN¢ 


the radii. More recently there has been a revival ot 
interest in banded spherulites, since they are formed 
by many polymers (for polythene and 
terylene). These cases have been the subject of much 
and Point 


example, 
investigation by, among others, Keller® 
who have shown convine ingly, from. the optical otfe Cte 
of tiltimg the preparations with resp xct to the direetion 
of the light, that the spherulites have a ractially 
twisted structure as for the molecular weight 
substances referred tc above 

In the course of a student’s exercise in this Depart 
ment on the crystal optics of hippuric acid we 
recently obtained (i) a spherulite, part of which 
showed a well-defined radial twist around the §-axir 
and also 


low 


as observed by Gaubert (Fig (il), on 
another preparation, a mumber of complete spherulites 
showing a radial twist atound the x-axis (Fig. 2), in 
both cases as a result of allowing a melted film be 
tween a slide and cover slip to crystallize spon 
taneously on a slowly cooling metal plate The 
existence of both kinds of twists, and also their sense, 
have been established directly from the interference 
figures shown by the spherulites at successive pointe 
along their radii. The figures were particularly clear 
in (i), in whieh the pitch of the twist was large (about 
I mm.). Different stages in the twist (right-handed in 
this case) along one radius are pointed out in Fig. | 

thus, starting with the central emergence of an optic 
axis A, (extinction band in parallel light), we pass 
im succession to an bisectrix view (Brg), the 
central emergence of the other optic axis A, (extine 
tion band again), an obtuse biseectrix view (Bz,), and 
completing a rotation of 180°, axis 4, again, and so 
on (In Fig. 1 as reproduced the extinetion bands 
are not appreciably darker than the bands marking 
the ‘sensitive violet’ tint between first order red and 
second order blue.) In confirmation of the evidence 
afforded by the interference figures, two determina- 
tions of the ratio of the path differences for adjacent 
Bx, and Br, regions by means of a graduated quartz 
wedve gave values of 3-0, 3-1, while that calculated 
from the published refractive indices**® is 2-9. Fur 
thermore, rough measurements of the ratio of adjacent 


acute 


wide and narrow spacings of the extinetion bands on 
Fig. 1 give an average value of 1-7, which agrees with 
that given by the published figure, 66°, for 2 V.*." 
In cage (ii) (Fig. 2) there are no extinction bands, 
because the twist results in an alternation of the ag 
(with 8% now normal to the twist axis) and 
normal views, and at no point does an optic axis 


opt ic 


2 
=: 11 
Table INDICES 
) 
| ‘1320 4 j 
or 
2 
i 
ae 
if 
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Both right andl left hanced 


the path differences of adjacent 
on colours tor the thieker spherulites, and by means 


graduated quartz 
Values of the ratio of these path differences obtamed 


central spherulite in Fig 
approached, that is 


her at the borders of the sphe ru 
and gave place to a more or less uniform struetur 


bands ceased altoge 


Spherulites showing 


Which showed an optic normal mterterence figgure 


Examples are the two areas marked ON optic 
normal) on the lett of Fig. 2. yy 
regions im Which the twisting process had ceased. or 
more probably m view of the deéereasing piteh im the 
regions which imimnediately preceded them, in whicl 
the pout h had become sraller than the linut of resolu 
tion of the rate roscope, so that the refractive madex fon 
light vibrating normally to the radii of the spherulite 

was an averaged value between and Whats 

the explanation, it is probable that it applies also to 
the small unbanded spherulite s seen along the 


hand margm of Fig. 2 

The spherulites of both ty pes (i) amd (i 
markedly fibrous strueture radially, as is 
observed im spherulites, and it is of course 
that m these structures we are deal rik vitt 
linear aggregates of very narrow as ur « 
which, maividually, have little or no twest 


It is of interest that for both 1 pees tf 
evidence suggests that it om the long axis of 
(presumably or rrearly ‘ 
direction) which ts orrented tangentia 
case m polymer spherulites 

Finally. be noted that hipy 


to class 222. one of the enantionvorpho 

Classes". Gaubert® was of the threat ‘ ! 
of such a class was conducive to the for rf 
twisted strivtures It Is to peo i 


stuyyest that the right and lett 
are based respectively on the two enant 
forms of the ery stal 

I thank Dr. Keller for directing 


Gaubert’s earlier work on hippuric 


Department of Inorganie and Structure! 
The University 
Leeds, 2 
M iM Chalmas. J 15 
150 
Wallerant, Ru Som Fra 30 
Bernauer, trerdillte Kristallk 
hunde, Hett 2 (Borntrager, Berl 
Gaubert. P.. Bull, Sor. Franc. M 32. 4 
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Nucleotides and Other Ph: sphorus 
Compounds of Cockroach Nerve 


\ NUMBER oft phosphorus compounds, som of 


which have a vital role in vertebrate verve tunmetion. 


have been demonstrated im the abdominal part of 


the ventral nerve cord of adult) male Persplaneta 


americana An estimate of them relative tissue 
concentrations has been made by the b oelled pool 
technique (sroups of about ten cockrowches were 


injected with 400 ue. of earrer-free phosphorus-32 
orthophosphate per individual held for 
seven days on normal diet to permit equilibration 
between myected phosphorus $2 and phosphorylated 
metabolites. Part of the nerve cord of each animal 
Was exposed situ by removing « strip of abdominal 


wall, separated from the animal by ce of black 
paper and cissected free from: other ies, 
being washed off with Ringer The 


cord was monitored using a cathode vr 


| bal 
f 
* 
at 
; 
~ 
‘ 
big. 1 Portion of spherulite showing radial twist about ! 
Sense of twist right-handed (RH i 
twists were found as imaicated on the figure The ya 
bay 
ature of the twist was confirmed by determinations ad 
ol 
} 
were that cecaicula t freon thre 
refractive indices is 3-9. The pitch was smaller than = 
in (i) (for example, about 0-2 mm. for the middl au 
2) and it 
Iles were 
lling term 
lite Giaubert. J Acad. S Paria, 184 
Keller, J. Polymer Sci., 39, 151 (1959 
Point. J. J.. Bull. Acad. Roy. Belg.. 
wift. P. Mel... Amer. Min., 38 
1 
Fig. 2. radial twist around a-axis. Both 
ght-handed (RH) and left-handed (LH) spherulites present ee ae 
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to ensure that it was apable of conducting 


Each electrically normal cord was raised 


amd the 
The 


to a 


1 p om two 
tlooded 


tribe itselt 


hooks S mim. apart, preparation 


with liquid nitrogen, frozen cord samiph 


homogenizer 
After 


transterred 
breaking up the 


with 


nitrowen 
ethanol 


homogenizer was kept at 3th 4 


in 
cont 


Tiss rh 

acid, the 
thin to 
The tissu 


with ©-2 mi 


penetration of the 

thrice 
and the 
chromato 


thorough 
was warmed to 5 ¢ 


extracted extraction medrum, 


extract paper and elution 


fractions By 


separated by 


vraphy into a number of automatic 


scanning of chromatograms Geiger 


counting of column effluents in 


paper 
solution, the size of 
eact the 
expressed as percentages of the extracted phosphorus 
32 Phe principal extract 
identitied by co-chromatography 
W 


substantial moapuritv. the 


traction Mas estimated, results bemy 


onstituents of the were 


with known sub 
lable | 


though 


shown to 
fact is madicated im 
than sivn. 


inidentified material 


stan fraction Was 


by a and a less 
amounts of 


About 60 per 


there be stra 


m any traction eent of the total 


nerve is extracted by the 


phosphorus-32 ‘ the 


abo, procedul The total phosphorus of cockroach 
rve cord was found to be 1-4. mem. gm 
method of Bartlett® 


concentrations 


abdominal me 
wet welrght 
lata 
quantities of phosphorus-32 asseye ret 
both the 
assumption 
sO the fig Table 


order of mavnitude oft 


ealculatin approximate 


ibstances tron thie it has been ad 


that the 


the amounts of phosphorus-3L present, 


extract and in the msoluble residue 


rietly valid ives quote { 


in not st 


ar an imdication of the 


nitration of the netabolites listed 
technique 


ndent based Om per 


ing an 
chilorn 


level « 


aeid extraction and firefly luciterin assay the 


triphosphate in cockroach nerve 


adenosine 
1350 iwht 


gm. Wet we 
experiments an unlabelled 
prepared Homarus 
nerve cord added to hie 
extract uce adsorption 
rhis 


' compounds, 


lobster, 


ulqgaris ventral 
labelled 
during 


proved to be 


trom 


and cockroach 


column 


losses 


chromatography, precaution 


COONZV 1. 
and 


Unnecessary. 


eytidme monophosphate, adenosme mono-, di 


indine diphosphate. were ten 


tri-phosphates, and 
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tatively identified by co-chromatography the 
herve extracts 

\ full ae 
published else 
Caldwell for a 


N. Frontal for 


lobster 
related work will be 
indebted to Dr 


and 


this and 


We 


phosphate 
periments 
W. Ray 


Infestation Laborator 


nicultural Research Couned 


Slough, Buckinghamshire 


Incorporation of Amino-Acids into 
Protein and Ribonucleic Acid of the 
Lens of the Rat; Effect of Heavy 
Metals 
distribution of 
cell 


rieh rh ribose le id 


ie and proteus 


varies trom Organ organ Tissues 
RNA) are particularly active 
a 
RNA 


horater: now 


within the 


“Vnithesis, thu close associa 


in prote 
tion between prover synthesis and concentra 
Work veral la 
RNA 1 » of the 
svnthesis Jecanse of the 


RNA 


hydrolyse 


tron Clearly 


tion 


shows thai ‘sssential components 
relatively 
and the 


adenosine 


tor protem 
high coneentration of protem 
absence of enzyvime systems to 
triphosphate ana 
GTP) in the 


advantage 


triphosphate 
otter 


protein 


lens . this organ may 


certain mvestigation of 
| 


biosvnthesis as eor Th oryan 


comples 
such as the liver 

In order to investiga ave 
labelled with earbon-14 into len 
derived froti Holtzman 


6 weeks of age and wemhing rately 


rooration of 


acids protemm ane 


RNA, 


rats 


lense: strain white 
were used For the im ritro experi 
after 


ind homogenized im 


orn. each 


these lenses were removed tmnmediately 


killed 
microhomogenizers'!' at in a 


mients 
the animals were weighed, 
medpum 


i 


consisting of 7 parts 0-03 4/7 sucrose, L part 
and part 0-03 


bicarbonat« The ca 


‘ 


pacity oft ich a 
eatalyse the imcorporation of 


histidine lens RNA and protein 


summarized in 


valine or 
and the 
Table | 


le 
expert 
mental conditions, are 
Although the 
i over a broad pH range 


mcorporat ion ot 
from pH 6-0 to 


ing 


foregoing expermments involy leucine 
were carried out at pH in tris 


since this was the pH optimum for the 


valine 
on of these two armmo-acids 
un pH for histidine 
experiment nvolving this mo-acid 
performed at this pH 
Incorporation of '4C-leweime. valine or histidine inte 
lens proteims and RNA could also be 


wids mt 


Phe correspond 
was 0 and tl 


were all 


demonstrated 


injection of these amiuno aperitoneally 


The 


comparatively less than the results 


by the 
mcorporation 
d with the 
after 


Vas 


into rats i! 
ob shinee 
n vitro studies, reaching a maximum 3 hr 
yection 
The 
presence of cobaltous chloride are shown im 


l Without the addi this metal the 


incorporation of me, 


results of the f expermnents carried out in 


on 


valine 


on we 
1958, 506 (Pergamon Press. London, 196 Be 
Gilbert, D. and ¥ E. W.. Nat 182. 174 
a 
tet Was 
1 
i] 
ad 
xtracted pt tiss meents 
f observation vet weig 
U richine triy t 
, 
tified fract 
r 


INCORPORATION oF '*C-AMINO-ACIDS INTO LENS RNA 
PROTEIN COMPLEX * 
p.m. per mgm. of RNA-—protein complex 
rang rang range 
4 
nate 
My (i: 14 7 46 
Mz iz (19-31 20 (1 2 (50 
Me 
ATP + 
6(14-17 
/ 
wen 
+ 40 (45 4104 1,150 is 
{ 
670 (640 690) O58 ~ 
ATI GOO 462 (442-45 1,320 (1,120 
t of the reaction ixture contained 0-5 ml. lens homogenat 
meg ml.), 20 wmoles tres buffer pH & 5 (for leucine and valine 
pli #0 (for histidine pmoles Ce (or 10 
ke ATP and 10 wm s GTP (in the reactions 
pmole *O-valine 10* e¢.p.m.), O65 wit 
10° ¢.p.m pmoles **C-histidine (9 pt 
reaction mixtures were incubated at 3 C. for 11 and 
was terminat by adding 5 percent TCA The | pitat 
washed tour th il 
(. tor 10 min ad ther 
ted and counted I nfiniteis 
k lavers with a u g error of 6-8 per cent Eachr ult show! 
represents the average value for 6-5 experiment 
histidine was low. can to some extent replace 


but was much less effective ; even by Mcrewasiny 


ts concentration ten-fold over the concentration ot 


it was not possible to achieve an appreciable 
neorporation 


ett 


Zn**, Mn-*, and Ca** did not have the 
et of Co or the inhibitory effect of 
corporating system. Addition of 10 
ma the presence of 1 uzmole ot Co 


ocked 95 per cont o 


Ni 

moles fre 

nto lens + 
moles of ¢ 


iti 


W) per cent 


The unc OPrpora 


line 


“Into 


leoyree dependent 


ents 


the 


» oO per cent 


the meorporation of *C-leucine 
ancl the 


inhibition was still noted 


even presence of 


of labelled leucine, valine, or 


ns protems and RNA was to a certaim 

on the addition of ATP. Further 

‘dition of LO wmoles of GTP imastead of 
timutating actually inhibited the uncorporation 
On the other hand, in exper! 

imstead of Co was used, addition 


Effex 


ration ¢ 


t of 
f 


where My 
ATP and shows 


Activa 


da stimulating effeet 


uw 
moles of metal 
My and ¢ with and without on 
leucine into lens protein and RNA. The assa 
ame as described above, except that varving 
ré * were used where th nhibitory ettects 
ed the latter's neentration varied as show 
meentration of ( was kept constant (5 amoles 
nts an averag three parate xperiments 
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tion Of an amino-acid by pH enzyme “4 
ATP"? and for the transter of the activated amino 
acid from an AA-SRNA complex to ribomucleoprotem 


particles, both ATP and GTP are The 


res 


required 


inhibitory action of GTP is not understood at the 
present time 
In order to determine whether the effeet of Co-> on 


the amino-acid incorporating 


described was an artetactual one (that is. 


previously 
due t 


systems 


Sore 


form of metal substrate complexing) the following 
experiments were performed. 

Two experiments were rformed vineh 
per cent trichloracetic acid was added to the incuba- 


tion media prior to the addition of the labelled amino 
acid. After 1 hr. incubation the recovered activity 
was 4-6 and 6-6 e.p.m,. per mgm. protem i 
to the 540 and 432 ¢.p.m. obtained in the 
mental reaction (ef. Table 1). 

2) There incorporation of t! 
ue iis when the meubat ons were rtornmied at 


ontrast 
‘Nperi- 


Was brine 


3) Changes in the concentration of the enzy1 


lens 

homogenate) resulted in a linear merease in the 
recovery of labelled amino-acids 

(4) Two experunents were perforinied in which the 

procedure was the same as originally described, but 

two tinal washings with ethyl mereaptan were added 

There was no change in the recovery of 'C-leucine 


following this procedure as compared with the values 


obtained when the ethyl mereaptan waslings were 
omutted 

5) In two experiments protamine sulphate was 
used instead of lens homogenate in the 
mixture. No activity was recovered following the 
isual L hr. ineubation. 

6) When Co** activation was studied m rat liver 
microsomes and supernatant, in the presence of ATP 
and GTP. the count obtamed was 6-8 e.p and 
75 S80 ¢.p.m., respectively. 

7) The enzymic nature of the incorporating 


svstem was further madicated by the of this 
the aliphatic 
armines such as cadaverine, putrescene and histamine 
labelled with 14 The 
conditions of these experiments were similar to those 
deseribed by Sarkar et al.™ 

The results of these foregomg experiments 
that the effeets with Co 
factual. 


babi 


system to catalyse Incorporation ot 


earbon into lens 


proteins 


halicate 
observed wer not arte 
There 1s apparently a detinitive 
the uptake of amino-acids by lens protem 
which ean be aseribed to Co’ 


nerease in 


and RNA 
iifferent 
scribed bv 


The rat lens incorporating system is this 
from the rat liver meorporating system ch 


Zameenik et al.@. The former does not require 
additional amounts of GTP, and unlike the latter 
requires instead of for maximum activity 


Furthermore, only ou 60 per cent of the « UpRACITY of 
RNA system to mcorporate amuno-acids 
nto lens proteims could be abolished by treatment 
with RNase prior to the addition of amino-acids, 
Another important property of the rat lens incorpora 
ting system is the remarkable ability of its RNA to 
bind amino-acids. About total 


amino-acid incorporated into material precipitable 


lens protem 


the 


sO per of 


bv trichloracetic acid is retained even after a 2 hr. 
incubation of the amino-acid with the rat-lens 
homogenate: in contrast, in the rat liver incor- 


porating system a relatively high percontage of total 


amino-acid, found in TCA-precipitable material, 1s 


characteristically found in the protein fraction 
Experiments are now in progress to determine 
whether the effect of Co* ean be obtain “d Im a 


‘ 
> 
‘ 
aig? 
a | 
\ 
100 - 9 
mts of 
were 
abo The « 
Every point re 


cee June 24, 1961 
systen: in which a full complement of amino-acids are 
used in addition to the specifie labelled ones. 
This work was supported by research funds granted 
by the National Society for the Prevention of Blind 
the Rochester Eve Bank and Research 
Ine 
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Degradation of Deoxyribonucleic Acid in 
Escherichia coli Cells treated with 
Mitomycin C 
shown!? that treatment of 
kK. coi B 9637 from 
mitomyem © (MC) results im inhibition of deoxy 
acid (DNA) formation. The synthesis of 
ribonucleic acid (RNA) and protein was unaffected 
at low MM‘ The addition of MC in higher 
concentrations also blocks the synthesis of RNA and 


been yrowimg 


(strain with 


r bonucle ic 
levels of 


prote im 
In ow 
upon nucrobiological systems? especially on nucleic 
have mvestigated the mfluence of MC on 
KNA and protem present m cells of L. coli B 
of the logarithmic phase of growth. The 
to MC Fig 1). Cells 
a salt-glucose synthetic mediun for 12 hr 
and at pH 7-0 with aeration then 
with mereasing amounts of M¢ Turbidity, 
protem. DNA and RNA were estimated im aliquots of 
bacterial suspensions immediately after the addition 
of MC and after 4 hr. and 8 hr. of ubation at 37° ¢ 
The pH was controlled and was found to be constant 
curing the ent 
Turbidity was measured photometrically at 578 mu. 
Ribonuelere acid and de OXY ribonucleic acid were 
determined after extraction (15 min. at 90° C. with 
0-5 N perchloric acid) from acid-insoluble precipitates 
of bacteria with oreinol and diphenylamine respee- 
tively The residue remaining after extraction 
DNA and RNA was analysed for protein with the 
The analytical values obtamed in the 


mode of action of antibiotics 


work on the 
acicls-- Wwe 
DNA 
at the end 
strain of B was sensitive 
grown nu 
at 37° ¢ 


treated 


were 


trie 


experi 


biuret method 


of 


NATURE 
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2 4 10 Mi 
Ilr 
Growth of ii B without 
f mitomy« added to the 
rurbidity measured at 


and with increasing 
incubation medium ( 


75 my 


in ¢ 


sated controls at the end of the experiment (8 hr 
100 and all other values were relative to 


untre 
were set at 
therm 
After 1 
incline in 
ot 


incubation 


is only a slight 


hie 
vrowth of the 


phate there 
untreated control durmg time 
neubation (Table 1). Mitomive n added the 
medium at the end the logarithm 
phase of growth caused a marked drop im DNA 
content. After 4 hr MC mil 
the DNA content was reduced to 60 per cent and atter 


8 hr. to 37 per cent 


logarithmic 


10 
ineubation with 


ony 


content 
shows 


turbidity and 

whereas the RNA 
Furthermore 
indicated 


prot 
content 
no lysis of the 
eells could be observed as by cell count 
The bacterial suspension contained 1 10* cells/ml., 

corresponding to an optical density ot 1-00 at 578 mu 

The possibility that ce gradation ot DNA was cause d 
by induction of phage during incubation with Mé 

coli stram 


tronnucroscopical 


During this tine 
remain Constant, 


only a slight decline. 


as is the case with the !ysogeni } 
K,. (ref. 6 
and m crobiolog eal methods 

The remaining supernatants, after precipitationand 
centrifugation of DNA. RNA proteim, were 
checked for ultra-violet absorbaney Aliquots taken 
just after the addition of MC were used for reference 
and the corresponding aliquots taken after 4- and 
S-hr. incubation were compared with them During 
incubation with MC, substances with an absorption 
maximum at 269 appear and the AE values 
increase with increasing amounts of MC. This effeet 


was excluded by 


and 


mu 


on B. Mit 
PHASE (;ROWTH 


HR 


MYCIN ¢ 
(12 


EFFECT OF MITOMYCIN ( 
THE END LOGARITHMI 


Fable 1 


ADDED AT 


RNA 
(per 
cent) 


1B 


4 hr. after 
addition 
of mit 


mycin C 
0-660 


0440 
650 
‘2 700 
O-S00 

1-000 


8 hr. after 
addition 
of mito- 
mycin ¢ 


i 
‘ 
1195 
0-9 
5 OR 4 
2 0-4 MC ml 
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be caused partially by degradation products of Pal 4 ACRTATE Rest INTA \ 
DNA. A more detailed analysis of the acid-soluble Qos tor pt. 
fraction is now in progr neentrat 0-061 w 

Dhese results are exat pole from sere of exper tebe 

ani minder various ine ibation 
ot col cell with eased degradation of \ 
RNA and protem too. No degradation oceurred when 
leoxvribonucleie acid fron. calf thymus and nueleic 

trom herring sperm were incubated with Meé 

t under the same conditions as deseribed here ‘ 

Takagi and Sekiguchi postulated that the u on ; 
hibition of DNA formation m growing cells of ‘ 

treated with MC is caused by an attac k on 

nthesizing steps durmy DNA formation However 
t} eould not find any mfluence of MC on the poly temy 

erizing Kornberg Vive urthermore, th blo k 
m DNA synthesis induced by MC was not overcome 10° cells per flask Absolute ethanol. in the ar ints 


the addition of thymine thvmidme or a muxture 
of deoxyvribonucleotides to the m 
Phe (Question arises Is the mhibition of DNA for 
ation m # ly B treated with MC really caused by 
vnthesizing durmge DNA 
formation * The result presented here show that MC, 


“an attack m= sthe 


inder the experimental conditions described above. 
acts on he depolymerization of DNA* If. im the 
presence of low levels of MC im the ime tbation medion 
ft groowmg EF. coli B cells. the svnthesized DNA is 


partially degraded, the resulting pieture is a bloek im 
DNA formation 

* Note added in proot Patum and co-workers 
tamed similar results (see ref. 7 
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Phy ologisch-Chemusehen Institut 


Universitat Munster, Westfalen 
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Ethanol Stimulation of Oxidative 
Metabolism in Euglena gracilis 


KRuglena qracdis, flavellate protozoan, utilizes 
acetate and ethanol as energy and carbon sources 
Phe acetate metabolism of Euglena grown on ethanol 
differs from that grown on acetate Ethanol-vrown 
cells have a rate of acetate oxidation at pH 7-0 lower 
than that of acetate-vrown cells'. However, ethanol 

rown cells incubated in the presence of acetate for 
about SO mun. often adapt to acetate, taking on 
characteristics similar to those of acetate-grown 
cells! Thus, it was considered of interest to 
determine the respiration of Euglena in the presence 
of both acetate and ethanol 

Experimental and stock cultures of a streptomycin 
bleached strain, SM—-LI. of Euglena qracilis vai 
hacilaris, were grown axenically on the defined 
(Cramer Myers medium® with 0-061 17 acetate as the 
-ole carbon source for growth. The cells were 
vathered during the logarithmic growth phase, 
centrifuged twice in basal Cramer Myers medium 
minus acetate and vitamins B, and B,,), and 
re-suspended in a small volume of the basal medium 
Cell concentrations ranged from 1-0 1O* to 3-7 


shown on Table was added to Cramer-Mvers 


medium which was then pipetted in t-mal quantities 
nto the side-arms of the respiration tlasks Phe 
acetate concentration (Q-061 17) was held constant 


in all expermnenrts tespiration-rates were determined 
by the direct method of Warbure! After the ib 
strate was tipped in, readings were taken at l0.min 
intervals for 60min. Respiration-rates were measured 
as ul. O, 10° cells hr. and are reported as per cent of 
the acetate control Ail other conditions were as 
reported previously 

It is evident from Table Ll that the respiration ot 
Kuglena in the presence of acetate stimulated by 
ethanol, a tinding not reported before in the literature 
The maximum effect of ethanol in these experiments 
eceurs at a concentration of 3-41 Hivhes 
and lower concentrations of ethanol result in a 
decreasing effect on the respiration of Huglena 

It appears that the ethanol mav be affecting the 
cells by bemny oxidized within the cells te acetate, 
which on turn could enter the trie weld evele or, 
perhaps, stimulate the forination of lipids. Bearing 
on this problem is a recent observation which 
mndieates that. in Ruglevna grown in the presence of 
both acetate and ethanol, more acetate carbon 1s 
assimilated into protoplasm than is oxidized as 
compared with cells grown in the presence of acetate 
alone Although it has not been determined what 
substances are being formed in Eugleva cells under 
these conditions. further work with labelled acetate 
and or ethanol should help to explain these obsers 
ations 

Db. Burrow 

Gerontology Branch, National Heart Institute 
Baltimore City Hospital, Baltimore 24. Maryland 
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A Factor associated with ‘Visking’ Tubing 
capable of Antagonizing Insulin 

DuRING the investigation of the insulin antayonism 
associated with human serum albumin’. *Visking 
tubing (Visking Corporation. Chicago, U.S.A.) was 
used for ultrafiltration and dialysis of protein solu 
tions. The tubing itself has since been found to give 
rise to a substance which antagonizes insulin and 
which appears in the following circumstances : 
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DIALYSATES AND ULIRAFILTRATES FROM 
UpTakh oF RAT DIAPHRAGMS 
INSULIN TO THE RATION 


oF 
PURING THE 
WITHOUT THE ADDITION OF 

MrDIUM 


VISKING 
WITH ANT 


ibove basal-level * SA 
per 10 mgm. diaphragm 
Retentate 


iptake 

er 100 mil 
Dialysate 
iltrafiltrat 
buffer alone 


sater is ultraftiltered through 7 
Visking intlated 
Perviene’ net. under a mewative 
overa period of three 
Visking 
anid 


tubing (27 32 in 
supported by 
pressiire of 400 mercury, 
dlay~ 2) When 7 ft. light 
Is 32 im.) filled with 
changes of distilled water for 2 7 


vrade tubing 


suspended in 


that os 


Water 
days 
as dialvsis tubime 

dialysate evaporated to 
residue whe 


tion of imsulim im 


thes 


iltratiltrat: 
und the 


the 


m dissolved im 
buffer? is to 
the rat diaphragm assay system Linder 
reduction im the 


eolurnn 3 If the 


sivhificant 
Table 1. 


dialy 


Is 


bors 
iptake 
Wier ibiny is as a roerbrame, 


sample the t trichloracetic acid and 


this 
retentate after ad Fable 1, 
We attempted to extract the 


for + moval 


ethanol. there no trace antagonist im the 


column 4 


ily 


insulin mhibitor from 


Visking tubime before use to avord mterterens 


hie insulin antagonist associated with 


Soaking for 6 davs u 


little of the 


nin. Which is dialysabl 
antagonist, 
f distilled 
nh bit 


and external 


water extracted relatively 


dhalysates 


ated tubing « 


bsequent ultratiltrates 


throb the tre ontimued to 
action Continuous mternal 


on of cold water tor 3 davs us 


Watt 
REMOVE THE 


nuplete series 
total 1 


horizontal | 
ures in parenthese- tt 


liaphragins- 
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(‘Table 2). It is seen that 
the wash was not always collected, since more impor 
attached to the effeets obtammed from 
subsequent dialysis and ultratiltration 
Visking 


Washes 


tubing gave a similar result 


Wis 


1 he 


action 


Soaking the tubing in hot water for 


inhibitiny unsulin 


Is 32 mm 


also yvave rise to 
With the lighter grade 
cant insulin antayonism could be detected afterwards 
ultrafiltrate of the 
rendered completels 
first boiled 


concentration 


of tubing ) mo 


in the dialysate. Im contrast. the 


heavier grade tubing was only 
free of the 


tor 30) 


antagonist if the tubing were 
Table 2 In this case. the 
of antagonist in the wash was probably high, and there 
appeared to be some inhibition of the normal glucose 
uptake in addition to the inhibition of insulin action 
No k Wats for any chana Porosity of the 
tubing which have resulted from the boiling 

The 
product oft 
stated to contain up to 1 per cent sulphur, partially 
manifacturer s 
intend to 


with 


hydro 
tubing is 


antagonistic substance may well be a 


Viskinyg 


sulphur, 


xtracted by a hot wash 


ations Hk We do mort 


investivate this further. being more concerned 


the isolation and characterization of the previously 
reported hormone-dependent mmsulin antagonist asso 
cited with plasma 


Owe 
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Calcium and Magnesium Contents of 
Various Secretions entering the Digestive 
Tract of Sheep 


excretion of calenim 


THe endogenous fecal arul 
magnesium is derived 
secret and the Le pithelial cells of the 
alnnentary tract The 


two fractions is unknown, but the fact that in calves! 


from the various digestive 


relative proportions of these 


endogenous frecal excretion of merease 
during the first 
contribution by the 
There is very little 
inagnesiim content of the digestive secretions of 
ruminants beyond the values of 1-6 3-0 and 0-6-1-0 


100 mil. for calerum and magnesium respectively 


few weeks of life suggests that the 


digestive is 


Hiportant 


information on the calenim and 


in mixed saliva of sheep For this reason estimates 
of the probable quant ities of these elements secreted 
made 


solut of the 


nto the alimentary tract of sheep wer Caletum 
and 
ashed secretions 

The 


the various preparat 


magnesium were estimated in 
the secretions collected from 
fable I 
daily output of caleium and magnesium as a result of 
Table 2 using 
per 24 hr. of the various 
puce® and bile®* The 
given for 4100 to 1,140 mi per 
which may be accounted for by the fact that in 
some experiments collected bile returned to 
A daily litre 

Estimates of the daily secretion of 
275 to 600 ml... and a 


the w ith 


COTHPOSITION oF 


ions Is given in and the 


these secretions has been assessed in 


representative volumes 


salivary secretions’, gastric 


range bile varied from 
24 hr.., 
Was mot 
ot ] 


luodenum was con 


sidered reasonable 


the 


vary from 


of 300 ml 


puice>? 


conservative 


pancreatic 


value Wits used im 


= 
4 BH 
| Dia m 
suling batt insulin? 
Number of experiments in pare 
int of al se taken up by the diaphragms whet 
4 Dialysates, ultratiltrates and retentates were evaporated to dt 
ness uo, the jissolved in mil. buffer for assay 
=| 
4 
illance-Owen, J., a Lill M. Brochen 
Gev. G. O.. and Gey. M. K 6 mee J. Cancer, 27, 45 (1936 
Vallance-Owen. J ind Hurlock, Laneet 6s m4 
J. Dennes, and Campbell, Lancet, ii, 33 
old 
i AN ATTEMPT TO LIN ANTAGONIST 
Thin it | 
Visking 
lat 
Visking 
f 
BR * Amount of glucose taken up by the di when no insulin sett 
idea to the mediun 
+ Dialv-ates iltrafiltrates ind retentates were evaporated to 
Irvness acu t n dissolved in @ m r assay 
= 


le CALCIUM AND MAGNESIUM CONTENT OF VARIOUS SECRETIONS 
FROM THE SHERFE DIGESTIVE TRACT 
N f N 
tior animal amples Calcium * Magnesium * 
exan analysed (m.equiv (m.equiv./1.) 
ined 
Parotid 
saliva 0-74 (0-30 0-45 (0-17-1-3 
Submaxil 
ur aliv 66) 0-50 (0-10-14« 
lual 
Saliva 12-14 1-36 (1-06-1°66) 
(raster 
juice 1-68 o4 0-66 
Pancreatic 
nice 4-74 (3°96-5-8 1-13 (0-66-—2-38 
briunner 
land 6 1s) 0-90 (0-68 
M 
ae tior 
4 
rea 
in 
Brus 
pa rea 
ie j l ) 44 60-554 l 0-72-1°44 
* Figures in parenthe lenote Maximum and minimum neentra 
viven in Table 2.) The volumes representing ca#cal 
secretion and the secretions from Briimner’s glands 
vere obtained from the volumes collected from a 


cecal pouch representing about half the whole organ 
prepared by Dr. R. N. B. Kay) and from an isolated 
oop of duodenum which excluded the conunon open 
ing of the bile and pancreatic ducts. The 


of the 


secretions 


have 


cw#curmn previously been estimated to 
amount to 180 ml. a day*, a figure that is similar to 
the value given in Table 2. The caletum and mag- 


secretions of the 
intestine 


nesitum contents of the remainder of 
the small and large not estimated 

It has been calculated that a 40-kem sheep would 
contain respectively 16 and 28 of extra- 
eellalar and calcium assuming that 
the volumes of plasma and interstitial fluid represent 
» and 15 per cent of the body-weight respectively, 
and that the 


were 


equiv. 


magnesium bv 


concentrations of caletum 


and mag 
nesium in interstitial fluid are equivalent to the 
concentrations of ultrafilterable caleium and mag 
nesium in plasma. These values are of the same order 


as the caleulat d amounts of these elements enter ng 
(Table 2 

secre ted Into the alinng ntary 

the tweces of the 


the digestive tract Calcium and magnesium 
will be exereted in 
they are not re-absorbed. 
It is interesting in this respect that the estimated total 
secretion of magnesium is of the sam 
reported in the for the 
fecal magnesium in sheep, and as the contribution of 


the 


some re 


tract 
animal if 


order as values 


literature daily endogenous 
stnall intestine has 


absorption presumably oceurs 


ley secretion of the 


been ignored, 


PoTaL INFLUX Fy CALCIUM A MAGNESIUM IN THI 
SECKETI THE Digestive TRACT 
Dail I Daily seers 
Kast ted t tion of 
Secretion laily v ime * mag! m 
tit I i 
Parotid saliva 2 
K lual saliva ist 
Bi 
Pancreatic juice ‘ 
Briinner’s glands 36 
Cacun Vol 
Total 27°18 16-1 
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It would See reasonable LO that propor- 
tionately similar amounts of caleium and magnesium 
enter the bovine digestive tract Analysis of two 
samples of parotid saliva revealed calcium and mag 
nesiuimn within the range of 
Radioactive techniques have also 
demonstrated that circulating calcium is secreted into 


concentrations 
found for sheep 


those 


all pars of the bovine digestive tract particularly the 


small intestine. 


‘I he re is evidence that absorption from the livestive 
tract 1s an important factor contributing to the miain- 
tenance of magnesnun concentrations in extracellular 
fluids of the adult ruminant, and magnesium balance 
studies on dairy cattle during their transfer from 
winter diets to diets of spring grass suggest that a 
reduced dietary intake of magnesium. coupled with a 
lower availabilitv. is an the 
development of 


factor in 
The 


hat, should absorption of 


portant 
hypomagnesemia’, 
investigations demonstrat 


present 


magnesium from the digestive tract be impeded. the 
continued secretion of magnesitm in digestis ICES 
would contribute to a rapid Jo of extracellular 


magnesitun. 

This work was carried out at the Rowett Institute 
during the tenure of a scholarship from the Ministry 
of Agriculture. I wish to thank Dr. A. T Phillipson 
for preparing the isolated loops of duodenum, Mr 
R. W. Ash and Dr. R. N. B. Kay for providing samples 


of gastric juice and saliva re spectively. Samples of bil 
and pancreatic juice were also kindly made available 
by Mr. F. A. Harrison, Institute of Animal PI logy 
Babraham, Cambridge. 
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Bucksburn, Aberdeen. 
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Erythrocyte Glucose-6-Phosphate 
Dehydrogenase Deficiency in West Africa 
EVIDENCE is accumulating that sex-linked inherited 

defieency ot erythrocyte 
hydrogenase is common in Central 


ghicose 6-phosphate 

Africa Frequen 
cies of 15-30 per cent have been recorded m males 
living in parts of the Belgian Congo‘, 
Nigeria? and East Africa*. In non-malari s of 
East Africa frequencies of 3 per cent or less have been 
found’, and im South African Bantu the freq 
about 2 per cent! 

The present investigation was undertaken un order 
ascertain the distribution of this trait m West 
Africa. Males only were examined. Blood specumens 
were obtamed from northern Nigerians through the 
courtesy of Dr. H. M. Archibald and Dr. C. G. Berry, 
Kano. The majority of subj2ets were Hauea, but small 
Fulani and other tribe: included. 
The samples from southern Ghana were obtamed 
64 were Akim and the 


malarious 


Is 


1s 


munbers of were 
from two schools near Accra : 


rest (.a 
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OSE-6-PHOSPHATE DEHY PROGENAS} 


IN WEsT AFRICANS 


FREQUENCY OF 
DEFICIENCY 


Locality 


Northern Nigeria 
Southern Ghana 
Gambia 


trom adult 
West Kiang 
Blood 
dextrose 


The Gambian 
Mandinka 
District of 


were 


sample was taken 
living at Keneba in the 
the Gambian Protectorate. 
collected into acid-citrate and 


sent im thermos flasks to London for testing. Glucose 
phosphate dk hydrogs nase activ itv ery throecyvtes 
was assayed by the technique of Motulsky The 
results are shown in Table 1. All three groups showed 
enzyme deficiency, the frequency being highest in the 
"These tindings suggest 
gene has a widespread 


sample from southern Ghana 
that the enzyme-deticiency 


distribution in West Africa. Tests on subjects such as 


the southern Liberians, who show low frequencies of 
hh emoglobins Sand c, would be of mterest 


A. C. ALLISON 
National Institute for Medical Research, 
London, N.W.7 
CHARLES 
Malaria Unit, 
Accra, Ghane 
I. A. MeGrecor 
Medical Research Council Laboratories 
Fajara, Gambia 
Motulsky, A. G., Human Biology 
(jilles, H. M.. Watson-Williams, J., 


»7 (1960), 


32 
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* Allison, A. ¢ 
* Charlton, R 
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A New Technique of 
Chromatography and lonophoresis on 
lon-exchange Paper. Application to 

Separation of Compounds of Toxicological 
interest : Separation of a Mixture of 
Promazine, Quinine, Sulphacetamide 

and Acetophenetidin 


LN two previous communications, we!* have shown 
that a mixture of phenobarbitone, acetophenetidin, 
salicylate and p-acetylamimophenol can be separated 
in 60-75 min. by a combined technique of chromato- 
yraphy and ionophoresis on Whatman ion-exchange 
cellulose papers. We have now been able to effect the 
resolution of a mixture of basie and neutral drugs, 
promazine, sulphacetamide and 
tophe netidin, 

This separation was achieved by applying solutions 
ot these drugs to a sheet of diethylaminoethylcellulose 
paper and carrying out chromatography in a 0-1 M 
solution of the disodium salt of ethylenediaminetetra 
acetic acid for 20 min. At the end of this period the 
wet sheet was subjected to ionophoresis at a constant 
current of 10 m.amp. for 30 min. Both the chromato- 
graphy and the ionophoresis were carried out in the 
same tank as deseribed previously! 

Fig. 1 results of this experiment, from 
which it is seen that chromatography effects a sepa 
ration into three parts, namely, promazine, quinine 
and a mixture of sulphacetamide and acetophenetidin. 
The sulphacetamide and acetophenetidin are quite 


namely, quinine, 


shows the 
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Pig iromatography M et enediaminetetraacet 
icid (20 min.) lowed by ior esis in ethylenediamine 
tetraaceti 1 (30 min., 10 n mixture of promazin 
4), iinine (B cetophenetidl i t tamide (D 
Mixt ipplied at point markec ‘ I idicates directior 


of ascending 


clearly ionophecresis Examination of 


the wet paper in 254 my light shows promazine as a 


separated by 
blue fluorescent spot sulph wetamide as a light-blue 
absorbing spot and acetophenetidin as a dark-purpl 
spot Quinine is not visible on the wet 
paper. After drying the paper, which takes 3-4 min. 
with a hair-dryer, th 
brilliant vellow Quinine can 
revealed as a bright a by holding 
the paper over the mouth of a bottle of concentrated 
hydrochloric acid. The other two compounds show 
the same absorption colour as on wet paper. 


absorbing 


promazine 
fluorescent spot 
blue fluorescent are 


shows up as @ 


HaroLtp V. 
S. K. 


Department of Forensic Medicine 
University New Buildmges. 
Teviot Place. 
Edinburgh, 8 


Niyogi, S. K., Nate 
kK 


Nature 


190, 537 (1961 
190, 718 (196) 


Detection of Small Quantities of 
3,4-Benzpyrene directly from 
Chromatographic Paper 
W. Davies and J. R. Wilmshursi recently published 


a report! on the detection of 3.4-benzpyrene, under 
the most favourable conditions, in 


10°" gm./ml., using fluorescent trography (Hilger 


a concentration of 


medium spectrograph 

We detected 3,4 benzpyrene clires Thy from chroma 
tographic paper in a quantity of 10-° the 
chromatographic spot 60-90 numn.* in size was 


ink. On 
This 
done by means of fluorescent spectrography (Hilger 
Actually we 
carcinogenic 


mecdiun spectrograph, quartz optics). 
applied this for detecting 
substances from mixtures of organic compounds as 


procedure 
follows: an extract of coal soot, previously chrornato 
graphed on an alumina and silica column, was trans 
What 


The spots deve loped on the chrornato 


ferred to chromatographic acetylated paper* 
man No. 1). 
gram and which showed fluorescence were set directly 
facing the spectrograph slit and were ilhuninated with 
Wood's light (Quarzlampen, Hanan 8., 300° PL 
12; 220 V.; 2-5 amp., with Wood's glass filter) 
From: one of the spectrographed 
the characteristic band speetrum of 3.4-benzpyrene. 


we obtained 


Ne No. of Percentage of 
tested enzyme deficient enzyme deficient 
103 it Lh } | 
4] 
= 
a 
85 
fr. J. Med. Sci., 24 
Street, H. V., and ) 
Street, H. V., and ) 
| 
Pty ; 
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This method, a combimation of paper chromato Table 2 AVERAGE GAINS, Foor MPTION 
" ‘ CoxveRsiosS TO SIX WREKs fen 
uraphy and pectrouraphs facilitates AGI 
vreathy the deteetion of munute quantities of 3.4-benz 
rene ami other throrescent substances with a Averag Averag 
charactermtic band spectrum, a n this way it is 
ble to avonl and subjectmg the solution 
trowrapl malys 
we 
B. A. Neskovi 
al 
‘by il In il tt "4 
j n J iw ; nt cal 


PHYSIOLOGY per cent fasier up to six weeks and also up to ten 


eeks of age than tl birds feed the per eon 
Effect of Feeding Two Levels of Dietary ealenun diet we re 
Calcium on the Growth of Broiler Chickens Over The fret six Werks thers 
Was Lifferenes fod cor potion 
Pak chetary requirements of calles tor chicken hut over the total ter eek period the birds on the 
eeks of age has been stated by U.S SS per cent cdret msumed 2:7 per cent 
National Researeh Coun nt of the lexx food than the birds fed the 1-3 per cent ealeium 
In the United Kingdom commercial broiler ied This result was highly significant 0-00) 
contam at least per cent but may contam Overth ix-week and ten-week stages, respectively 
to 1-4 peer cent Davis hats presented the birds fed the O-S3 per cent ale elie onverted 
treo aboratory snirnal ent food 3 1 warned per cent more flierent! thor 
mibecating that the utilization of chetary protem, fat ihe birds fed the per cent ealeium diet Avan 
neral and may be reduced rene ab! these results were highly significant 
hen the dietary caleium-level exceeds er Cent The birds were slaughtered at ten weeks of age ane 
When there is a linuted mtake of these nutrrents, the the resulting carcases were graded accordmgyg to norma 
me nota hil evel of calenun m th treet rreaay eomi reial standards The resulting data are presen 
tina chnieal deticmney of then ted in Table 3. There was no significan lifference in 
dear ng the ot large Cale the percentage of grad 1 or grade B careases fror 
by ou t was possible to compare the the two experimental group Howev or, the average 
ett diet contammg iy OS carcase weight of birds fed the per eent ealenu 
calenun with that of a diet contaming iliet was 3 per eent hivher than tha th 
ale per cent ea unon the rate and effierenes the 1-35 porecent caleinm diet. This highly signitieant 
of gai of brower chickens from one day to ten week lifference Pew-ool resulted wholly fror thie 
The 1 iit this experiment pray des frart yet nereased we ight of grack 1 carcasses. sing the weight 
lenee that the effiereney of uttlization of nutrients of wrade B carcasca was not significantiv affected 
iv be affected by the level of dietary 
"The experi nt vu conducted durmge Mareh (4 ‘ ors Para 
Ma nm a comunere nal -ty pe brother house 
lesagned to accommodate thirty pens, each house | t per t 
one hundred and fifteen chickens from day old to ten : 
weeks of age. Fifteen pens were allocated at randor ta ‘tira 
toa commercial brovler ration contaming 1:35 per cent “ 
a im. amd the other fifteen pens of chickens were , ' 
fed the same commercial ration with O83 per cent 
ealeiu The latter ration was prepared by excluding Average weight of ‘G 
earbonate which normally was meluided to taht * 
bring the level of calenun up to 1-0 per cent and / «it 
above The average levels of protein, calenun and 
phosphorus determined from five samples of each of er , 


the two rations are given im Table | 
‘ 
The average gain in live-weight. the average food It should be noted that although the °83 per cen 


consumption and the average food conversion effi ealerun diet averaged 0-75 per cent more protem 


ciency observed for the first six weeks and for the total than the 1°35 per eeni ealeniun cet tom uniikely 
ten weeks of the experiment are presented in Table 2 that this extra protem would have produced the 


The birds fed the 0°83 per cent ecalenun diet grew 3-4 effects which we have attributed to the differences m 


level of ealetuumn. 
LEVELS oF PROTEIN, CaLcIuUM 4ND PHospHot H. Swirn 
IN RATIONS J. H. Tayior 
Cyanamid of Great Britam, Ltd 
r cent Bush House, 
\ldwvch., Lon«on, A 2 
per cer Vulrient Requirements for Poultru (Us. Na > 
National Research Council, 1054 
Davis, G. K., Fed, Proc. 18, 1119 (1959 
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Replacement of Adrenaline and 
Noradrenaline in the Adrenal Gland 
of the Rat, following Depletion and 

Redepietion with Reserpine 


IN a previous communication we showed tha 


loss of aclrena 


fron 


catechol! 


‘ percentage is 


1} 


atl 
glands of th 
| th 


and noradrenaline adrenal 
he the 
content irning 


overy of amines Was 


ret to men lay 


gractiually 
noradrena 


acdrenaline eonte 


hee 


ontrest 


thie 


value, wherea 
nerensed retype ily to a well 


‘ 


| 


o the 
ther 


ithe n 


control value 
the 
chuillary 


«lay before 
To deter: 


are bound 


ume or not recently replace 


d 


lewasexd chur 


‘ cells im a differs 


ar rm 
an cles 
Redey 


anne? Th 


ded 


clepietion The 


“ni i 21 day 


ith erpine of the recently 


aut 


ore 
at 
ha 


to the 


replaced amounmes and recdepletron Lay 
eal wheth the 


irnesd to normal respect 


er reserpime treatrient 
this series of ¢ xperu 
100 gr 

ad and the 
Four 7-day 


were pertor 


ed In 


exper aii SS 


Test 


In 


were served 


Troup aise of every ! 


day 


control 


the cons 
the reserpine solvent on 
lay 
viven reserpine 
Fable 


redepleted group would have 


ated 


2 and killed « 
ontent 


on dave 0 


This represents ine 


been further tre with mr 


normal 
that the 
oracdrenaline 


Thi 


dav point 
ci 


adrenaline 


1} 


nyeeted rel 


rf fo 


¢ 
amounts follow 


The 


recdlepletion were very 
the mnitial ce pletion 
10 
deseribed previouslv! 


\s « he 


a preferential los 


glands were extracted w 
hvilrochlori and assaved biological! 


Fig it clan 


ot 


noradrenaline 


an seen trom redeplet ion 


ca thie 
replaced amine thus appearing more susceptible to the 
ot hie that the 


The the 


content riitia 


action reserpine un remaming atter 


recovery 
to the 
occurring 
The 


raise above 


imitial deplei on subsequent 


noradrenaline was simular 


recovery. with a ak of noradrenaline 
after the 


adrenalme content 


thre 


begining of redepletion 


slightly 


days 


Was atill 


newly 


to that 


‘lave 


Reade 


both 


exper 


ut 
noradrenaline 
th 
both ar 
with 
that 


ion 


dave caused 


aclremaline to those 


had urre«| 
The recovery 
obta Me ad 


ri 
to 


noradrenaline 


which on in initial depletion exp 


ot unes Was 


nites 
ak of 


ut 


iat 


oceurrmyg at 2S day 7 davs tollowing the 


i 


beginning of recdepole 
Thus 11 21 


gland has recovered its normal catechol amine content 


appears at ilavs the rat adrenal 


50 per cent loss produced by 
th lo 
occurring When redepletion oceurred at 7 days resulted 
the the 
depleted amount as that follow 


following a reserpine 


However preferential ss of noradrenalin 


mn noradrenaline content of glands being 


to the same absolute 
Thits 


experimental conditions 


it Seems possible that, 
deseribed here, 
that 
converted to 


ing the initial depletion 
under the 
the 


i noradrenaline 
released before 


it to he 


is newly svnthesized is 
there is time for 
adrenaline 


We 


to thank Ciba Laboratories, Ltd.. 


oft 


wish 
“rifts reserpime 
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Choline Acetylase in the Human Placenta 
at Different Stages of Development 


It has long been known that there is acetylcholine 
in the human placenta' and Comline’s* experiments 
established that choline acetylase, the enzyme which 
kynthesizes acetyioaoline, is in the placenta as wel! 
The rate of acetyl holine BY nthesis, which he observed 


nm extracts of acetone powders, made from mature 
placenta, was between 0-6 and 0-75 
acetone-dried tissue/hr Later in this laboratory, 


when a oupled enzyme system was used to provide 
independent supply of the 
co-enzyme <A, rates of 5-6 
obtained? 


Mors 


lane 


atti 


hr. 


substrate 


were 
recent ly we have re-measured the choline 
activity and in early 


placenta (at 15, 24, 25 and 34 weeks of development 


im mature 


and have found that the choline acetvlase activity of 
the early placentas is higher than of those which 
reach term But the activity even in the fully 


developed placenta may be much greater than that 


reported earlier. Expressed (in terms of the chloride 


as the amount of acetylcholine produced per gm 
acetone powder, por hi rates as high as 34 mom 
have heon observed Neither the foetal blood nor the 
other toctal membranes (amnion. umbilical cord) have 
any significant activity and the placental tissue 
washed free of blood is found to synthesize acety! 
cholme at the same or little birorhne r rate than samples 
that contain blood. In this respect the enzyme differs 


place 


choblmesterase, smece it appears from 


. 

40 
Fig. 1 Choline a activity of the human pla i at 
lifferent stages of development The activity is determ 1 by 
easuring the amount of acetylcholine produced by incubating an 
\tract of a known quantity of sue (equivalent to 1 mgm. or 
re) for 1 hr. at 38-5° C. in a system containing coenzyme A, 
wetylphosphate phosphotransacetylas¢ choline, l-cysteine 
potassium chloride, magnesium chloride, eserine sulphate and 
sodium phosphate buffer (pH 6-9 rhe ordinate is the amount 
of acetylcholine expressed as gm. acetylcholine-chloride and the 
ibscissa is the developmental age of the placenta in weeks 
ivity per 100 gm. of tissue; @, activity per total weight 

f orgar 
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Ord and Thompson‘ that cholinesterase of the placen 
tal tissue and of the blood which it contains is about 
equal. 

By comparison with the mature placenta those in 
which development had been interrupted at an early 


stage had extraordinarily high concentrations of 
choline acetylase. The highest activity was exhibited 
by a placenta thought to be 24 weeks old Acetone 
powders made from this specimen had an average 
activity of 130 mgm. acetylcholine-chloride/gm. /hr 

equivalent to 17-1 mgm./gm. fresh tissue and a tota 


activity for the whole organ of about 2-0 gm./hr. The 
specific activity of the extracts. or the amount of 
acetylcholine formed per mgm. of protein was 7-6 uM 


So tar as we are aware, this is the 
reported for any vertebrat« 


highest activity vet 


Fig. 1 shows how both concentration and total! 
activity vary during development of the placenta 
Although, as already mentioned, the concentration 
was highest at 24 weeks, the total amount was 
higher in the 34-week placenta This suggests 
that the tissne containing the enzyme continues 
to grow or the first 24 34 weeks: but that some 


time before 34 
growth of other tissue elements with the consequence 
that its concentration fall: 
however, there is a deere 
and total amount of cho; 
be due either to in 


veeks its growth is overtaken by the 


\t the end of pregnaney, 
both concentration 
acety lase This might 

and degeneration of the 

denaturation. 
that this 
ur by oxidation of its sulphydryl groups 


in 
volutior 
tissue the en 


We 


contamung or its 


hay Some idence Stipvest 


might 


The results are of 


nterest in that they strengthen 
the view that acetylcholine is of importance in 
placental function during pregnancy Present 
indications are that the enzyme is located in the 


chorionic villi, in the cell layers separating maternal 


from foetal blood. We are tempted to suggest there 
fore that its function is in the active transport of 
materials acre this barrier 

We are gratoful to Dr. J. Dieki tt the Counts 
Maternity Hospital, Cambridge, f enabling us to 
obtain the placente and providing tl clinical 


history of each 
Bun 
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Effect of Dimethyl! Sulphoxide on the 
Cryo-tolerance of Mitochondria 


THe integrated structural and functional complexes 
of many biological entities have been conserved by 
freezing and storage at low temperatures. The cryo 
tolerance of enzymes, viruses, bacteria, cells or tissues 
has been increased by the inclusion of ‘protective 
substances’ in the suspending medium!'*. We have 
reported recently the role of glycerol in protecting 
oxidative phosphorylation by suspensions of mito 
chondria during freezing or freezing and storage at low 
temperatures’. Dr. Audrey Smith, of the National 
Institute for Medical Research, London, suggested to 
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us that dimethyl sulphoxide could replace glycerol! 
Our preliminary work has shown dimethy! sulphoxide 
to be equal to glycerol as a protective substance and 


4762 


to be superior m certaim instances 

Suspensions ot mitochondria were prepared from 
the livers of Sprague-Dawley rats. Two procedures 
were used : (1) mitochondria were prepared in isotonic 
(2) the total 


ucrose contaming dimethyl sulphoxide ; 
isolation of mitochondria was earried out 
sucrose and dimethyl sulphoxide was added to the 
Both contained 
All prepara! ive Steps were al 
using a-keto 


wotonic 
final preparations 
10 

2 Oxidative 


SUSpeTsion 
Vo versenc 
phosphorylation, 
was measured by a modifica 
Aliquot: 


were place ad 


vlutarate as subsirate, 
tion? of the method of Lardy and Wellman 
of mitochondria, O-S nal 
n tubes and frozen 
baths, ‘dry ice’ and ace 
o distribute the mitochondria eve nly on the sick 
h Frozen 
the tt at 30 
amples were then kept in an ice-bath until used 
ft bet ween 


ot 


by unmersion mto 76 
with contimuous swirling 
ot 
uspensions were thawed by placing 


the 


slowly 


tome, 


tubs 


ibes until melting was initiated ; 


mtinate contact muito 


chondrial elements and the substance to be tested, the 


were 


of dimethyl sulphoxide 
The 
preparat tor 


several concentration 
tested first by procedure 1, 
dimethyl sulphoxide of those 

» best ntion of oxidative phosphorylation 


concentration 
showimg 
overall ret 
low ra 

The results 
Differ 


and storage at 


r tre treezing 


oF 
were tested further 

Investigations 
ot. 


Tures procedure 2 


are shown in Table | 
the ester 


oms in the uptake of oxy 


ification Of ime 


phate or 2 ua yen wert 


significant’. 
oxidative phosphorylation was 


pho 
stati 

In proc 
affected 


isotonic sucrose containing 5 or 10 per cent dimethy! 


tically 
not 


n suspensions of mitochondria prepared in 


Phosphorylation was significantly lower 
pel dimethyl 
altered. Concentra 
\ 
n oxidative phosphorylation was observed im 
nions contammg 5 per cent dimethyl! sulphoxide and 

phosphory! 


sulphoxide 


in Suspensions prepared im cent 


ulphon ice oxidation was not 


tions of 30 per cent were toxic significant decrease 


suspen 
frozen slowly at 76 the decrease in 
yreater that of the 
Freezing did not alter fi 


ation Was than control frozen 


oxidative 
phosphorylation by containing 10) and 
20 per cent dimethyl sulphoxide. Phosphorylation 
was significantly less in all groups after storage at 


similarly irther 


65° for 18 days, averaging 11-7 per cent in relation 


fable 1 
FROZEN SLOWLY AT 76° OR FROZEN SLOWLY 


Dimethyl Procedu 
sulphoxide 


Treatine 


0 
ntrol 


Non-frozen 
Frozen 
Stored 


* Mitochondria prepare 
t Dimethyl sulphoxide added t 


d in isotonic sucr 
isolated mitcchondria suspended in isotonic 


NATURE 


EFFECTS OF SEVERAL CONCENTRATIONS OF DIMETHYL SULPHOXIDE ON OXIDATIVE PHOSPHOR 
7 T 


AT 


1203 


to the values oxidation was 
unchanged in groups exposed to 10 or 20 per cent 


dimethyl sulphoxide and significantly lower in the 


of frozen suspensions ; 


45 per cent group. 

In procedure 2, the values for oxidative phosphoryl] 
ation by non-frozen, frozen or frozen and stored 
suspensions of mitochondria isolated 
ucrose prior to the addition of dimethyl! sulphoxide, 
in amount to give a 10 per cent solution, were not 
significantly different from that of the non-frozen 
control Oxidative phosphorylation by 
nutochondria contamimg 20 per cent 


im motonic 


non-ftrozen 
TUspensions ol 
dimethyl sulphoxide was net different from the non 
The oxidative and phosphorylative 
suspensions above following freezing 
not different from those 


frozen control. 
capacities of the 
freezing and storage were 
suspensions contaimmg 20 per cent dimethyl sulph 
oxide and prepared by the first proce ad 

Neither 5 nor 10 per cent dimethyl 
glycerol affected adversely oxidative phosphorylation 
by mitochondria (all 10 
giveerol are based on data in ref. 3 The losses in 
suspensions of mitochondria 


dimethy! 


or 


ure. 
ulphoxide nor 
Suspensions of references 
by 
20 
were approximately 


phosphors lation 
with 
1}, 


when 


cent sul 
half 


per cent glycerol was usec, 


prepare d 


lure 


per 


(proces om those 


observed 
and 
affected similariy 

phosphor viation bv 
thyl sulphoxide 
proced ie 2, and contamimg 20 per cent giveerol, on 
the other hand, nt of 
their al ility to carry out oxidative pho phory lation 
Mitochondria « xposed to 30 per cent glycerol (pro 
ivated . SUSPENSIONS EX pose ad 
retained 


be 


32 per cent re pectively oxidation was 


No lo 


Suspension 


es were found in oxidative 
20 
prepared by 


contami per 


SUSpeNstons 


cent dune 


lost approximately 25 per ce 


cedure | to 
per 
capacity at 
greatly reduced level ‘These that 
dimethyl sulphoxide is less toxic to mitochondria 


), were 


eent dimethyl sulphoxide their 
for oxidative phosphorylation, 


inclicat 


but at 


results 


than giveerol 

Both 10 per cent dimethyl sulphoxide and glycerol 
protected fully oxidative phosphorylation by suspen 
sions of mitochondria frozen slowly at 76°. In the 
case ot the former, both procedures were equally 
effective ; the latter, on the other hand, 
fully only with procedure L. At a diminished concen 
procedure 1, 


was effective 


tration yreater protection 
was observed with dimethyl sulphoxide. Thus, with 
comparable concentrations and techniques of applica 
tion, dimethyl sulphoxide was equal or superior to 


5 per cent) 


YLATION BY SUSPENSIONS OF MITOCHONDRIA 


76 STORED A 65° FOR 18 DAYS 


AND 


containing dimethyl sulphoxide 


de 
i 
Wie 2 4 
| 
Bas 
— 
| 
7 
Non-frozen 11-61 U6 
coll Frozen WS 10-77 
Stored 26°24 10:17 2-58 
Non-frozen 33-60 10-44 3-22 
5 Frozen 25°79 S13 $17 
Stored 22-63 6-47 3°65 
‘ Non-frozen 35°59 10°40 3-42 36°83 11-24 
29-54 10-49 382 34-18 11-15 
20 10-78 10-56 2-91 10-26 10-16 2-98 
27-68 10-53 2-63 20-78 2-93 
0 Non-frozen 10-40 4-83 2-15 
> sUCTORE, 


ulveerol for protecting the oxidative and phosphoryl! 


ative ties ot oft mitochonaria 


following freezing 
No 
vhen 10 per cent 


limethyl 


im OXnlative pho phor ylation were found 


giveerol (procedure | 


or 10) recent 


(procedure 2? 10 
tor 


the only possible 


sulphoxice were 


protect mitochondria cdurmg storage at 65 
anal 1S clave re peatively 


However, 


than procedure 


eit procedure 2 allied more 


Ll to the methods of preserving 


biological material that is! putting ee lis and tissues 


n solutions contamimg the proteciive substance prior 
» freezing and storage Therefore, it is likely that 
limethvl ilphoxice by protecting nutochondrial 
elements with greater efficiency than gly ol, will be 


ound to protect cells more effectively chan glycerol 


freozing and torage at low te 
I investigation was supported, in part, by the 
\torme Energy Conunession, Contract No 17 
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kel (SF89) from the National Institutes ot 
Health, United State Public Health Service; the 
othe M is a predoctoral tramee, Pathology 
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Preservation of Mouse Bone Marrow 
79 C. with Dimethyl! Sulphoxide 


DimetHYL sulphoxide was used by Lovelock and 
Bishop! to protect bovine erythrocytes against th 

maging f freezing to, and thawing from, low 

pera The bovine erythrocyte is rmpermeab 


rlycerol, which does not protect it from the damag: 

ed by freezing. Dimethyl sulphoxide has recently 

! nown to protes mo © bone marrow from the 
lamaging effect of freezing to 79 c ret 2) 


After cells retained 


0 and 60 per cent of their ability to synthesize lipids 


thawing, the protect between 


and protems. Fluorescence microscopy wit acridine 


range revealed the presence of manv intact erythroid 
ind mveloid cell It has now been demonstrated that 
mouse bone marrow stored for one month at 70 « 


n the presence of dimethyl Iphoxide will prevent 


thally irradiated mice 
obtamed from the 


fan mbred CBA 


marrow celis were 


femora 
week old female mic strain 


Che cells were suspended in Parker ‘199 tissue culture 
fluid contaming 33 per cent rat serum and 15 per cen 
(V/V dimethyl! sulphoxicds Ampoule contaming 
so 10° nucleated cells in I ml. were cooled slow 

to 79° C. in the apparatus described by Polge and 
Lovelock*® Marrow cells were also frozen im the 


After one 
ampoules were thawed rapidly at 


month at 


37 


absence of dimethyl sulphoxide, 
C 


NATURE 


June 24. 1961 


Ta SURVIVAL OF LETHALLY IRRADIATED MICK INJECTED WITH 
MARROW PRESERVED AT NE MONTH WIT! 
DIMETHYL, SULPHOX 

Cont | t with Parker 
r hvis phoxid 

l Parke rul 
Maa w ft n wit t di 
thyl sulphoxide 
f Park erum 
M wit nthe} sence 
uly 
‘ L. of 
Pa ‘ sult ie 


und the bone marrow cells injected intravenously 
ethally irrachated mice 

Female (BA mice of the same strain and age as the 
lonor animals were irradiated with 1,000 r. of X-ray 
(LD,, at 30 days). The X-ray appara used Was a 
Newton Vietor G 10 operated with the follow hg 
factor 120 kV.; m.amp aluminiu 
filter dose-rate of 48 r. per min Inunediately after 
rradiation, the mie were allocated at random to 
four groups. One group received 5 10° fresh marrow 
eel a econd Lroup rece ved 10° 
had beon preserved at 79° C. tor one ionth with 


dimethyl sulphonic the third group wa injected 


th the same number of e¢ frozen for one montt 
vit] limethyl sulphoxide, and the last group wa 
njyected with Parker medium only 
The number of mice alive 30 da post-radiation m 
the four treatment groups is shown in Table 1. These 
results indicate that marrow preserved by dimethyl 
ulphoxide at is only slightly mferior to 
fresh marrow in preventimg radiation deat} 


A second 


ologie al re 


experiment wa 
ponse of lethal 


wirrow 


fresh marrow and preserved ! 


at ntervals following the njeetion of: different 
numbers of fresh eells and a andard do of trozen 
cells preserved im dimethyl sulphoxide Re- population 
of the marrow eavity of the femur was evident on the 
ith «lay ! rractuat por hue roup ‘ 
hich re ved the marro frozen u he prosence of 
pho le Fig By t! twelfth day the 
eellularitv of the marrow was almost normal, and ceils 
of all mi gakaryor vie were presel 


Mice which had been myceted with The same m 


) 10°) of fresh marrow cell howed evidence of 
re- population of the fe r between oan 
eventh day The femora of rice which had ree ved 
marrow trozenm in the absence of il winyi 
and of those which had been myects with cell-rree 
howe is of re-population ama most of 
these were by the tenth day 

Leucocyte counts on the peripheral blood 


these animals and of others which had been myected 


ith smatier doses of fre hone. rrow are shown in 
Fig. 2 leueoeyvte response of mines which had 


received frozen marrow preserved with dimethy! 


ulphon ict was sl ghtly better the se 
obtamed with 1 10° fresh cells This unplies thet 
ire than 20 per cent ot the mveloid stem cells n 
the frozen marrow samuiple were \ able 

Blood leucoevte-levels were normal (greater than 


treated 


IS days m 


those mies 


withm 14 davs 
h cells and withim 17 


pet 
with 5 10° tre 
treated with the 


mice 
the 


however, the 


ame munber of cells frozen im 


presence of sulphoxide. In both ea 


| 
ao 
ai 
sont 
if 
ox 
to study tn 
4 
at 
4 ; 
¥ 
2 
= 
| 
Bor 
aft 
4 
> 


wi 


t} 


Eff 


iimet! 


in lethaily 


per 
te This is almost 


normal differential 


/ 


Since this work was completed, 


comparisons marrow preserved with dimethy! 


iphoxice wit have 
inclicated the 


low-temperature preservative ageni 


h 15 per cent glycerol 
IPerrority of dimethyl + ilphoxide a 
The number ot 
survived lethal N-irradiation when 


treated with either marrow preserve d with 


animals which 
gives rol or 


sulphoxide was about the sane. The onset of retieu 


le rr sponse 


loeyto and th he 


however, oceurred about two day later mommies 


nye which had been kept foi 
one riont F 7 nm th presence of 15 per cent 
ASH WwoOoD-SMITH 
Division of Expern 
National Institute for Medic: 
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Role of the Mucous Membrane in the 
Peristaltic Reflex in the Isolated lleum 
of the Guinea Pig 
Bulbring. Lin Schofield! 


which ggested that I 


and have presented 


evidence ceptors ot the 
reflex 


rabbit 


sensory neurones subserving the peristaltic 


the isolated small intestine of the guinea pig, 


sent inthe mucous membrane. Ginzel 
on the other hand. showed that necrosis of the mucous 


brought 


and cat are pre 


silver 
nitrate or 20 per cent tannic acid did not abolish the 
pt ristaltie reflex. He conclided that 
fibres were not essential for this reflex 

When the 
technique of Trendelenburg’. the 
the himen 


membrane about by 30° per cent 


osal 


stigated by the 
fluid which distends 
then ejected by the 
renewed during the 

thus anv material which may be shed by the mueous 
will accumulate in this fluid. If the 
preparation is left in the organ bath for some hours 
and the peristaltic reflex elicited at intervals, it may 


peristaltic reflex is invs 


and is peristalt i 
movement not experiment ; 


membrane 


vo June 24, 1961 NATURE 1205 
Fig. 1. Femora of X-irradiated mice (hamatoxylis i 1 Untreated \ t b) treated 
with bone marrow st at days after X-irra t reate vit t 25 
ae differential counts were abnormal. Nearly 75 per cent [ wish to thank D A. U. Smith for useful si: ce 
oe. of the leucocytes were polymorph tion he 
te response of lechally irradia ed ‘ice with marrow 
preserved with glvcero: and Upton cle 
| | “| 
- Lovelock, J. E., and Bishop, M. W. H., Nature, 183, 1394 (1959 
: M. J. Pi 155, 26 (1961 
| 
‘ 

} 4 Be 
< = oF 
Days after X-rays 
Fi of fresh marrow and marrow preserved a 
= sulphoxide on the recovery of blood lencocytes 

irradiated mice. (1) 5 = 10* cells, (2) 1 10° cells 
(3) =x 16* cells; (4) O-1 10% cells; (5) 5 10° frozen cells 
| 
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noted that the fluid ejected from the lumen 
becomes increasingly turbid. and at the same time the 


transparent 


be 


intestinal wall appears more and more 
This suggested to us that a part of the mucous mem 
brane is lost while the ileum is in the organ bath 

This possibility was tested in a series of experiments 
left in the organ bath 
which the peristaltic 
\t the end ot the 


s of tleurn were 
varying periods, during 
elicited every 30 min 


in which piece 
for 


retlex war 


experimental period the gut was fixed for histological 


Changes in the villi occurred as early as 30 min 
after setting up the preparation and consisted of a 

velling of the stroma of the villi, particularly at their 
Fig. 1. 4); at this stage most of the epithelial 
Ils were stillin place although thev shows dl ck genera 
changes Halt hour later (Fig. 1, C), the 
distal ends the villi had been shed into 
the lumen, where chains of epithelial cells were found 


In the 


the 


tips 
t.ve an 
vollen of 
few hours more and more ot 
was lost until. after 18 hr., ve 
was left (Fig. 1, D-/ 

fibres 


course of the next 


\ 


r 
No 


mucous membrane 
litth 
changes 


live mucosal tissue 


observed in the muse le 
nm which the 
ere obtaimed, that is upto 8 hr 
<hibited 


were 


ynents of the ileum section 


in Fig. 1. BOE 


tting up the preparations still 


isolated ileum of 
Control 
after & hr 
( D and PF 


The hist the 
after setting 


min C, after : ‘ } 


Fig. 1 

ntervals 
B, after 
solution 
oxygenated with 


oxvaenated with « n 
> per cent 5 per cent 
femperature of bath, 35° ¢ 


NAT 


immediately 


while 
carbon dioxide 
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normal peristaltic reflex. In the ileum which, after 
18 hr. in the organ bath, had the histological appear 
ance of Fig. 1, F. lumen elicited a 
reflex as late as 16 hr. after setting up the preparation 
From these experiments it may be concluded that, 


distension of the 


if stretch receptors subser\ ing the 1» ristaltic retlex are 
present in the mucous membrane, they are situated 
in its basal layers 
M. L. DiaAMENT 
H. W. Kosterurrz 
J. McKenzie 
Physiology Department 
and 
Anatomy Department, 
University of Aberde« rm. 
Lin, R.C.Y 
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HISTOCHEMISTRY 
Histochemical Demonstration of Aldehydes 
by p-Phenylenediamine 


\ HIGHLY specific and sensitive reaction hus a 
been proposed! for } 


uly 
cro 
scopic detection of in 
have 
now rroacle the 
needs of practical histochemistry 

The ot P- 


phenylenediamine with hydrogen 


the tissues Improvements 


beer which meet 


yverooerry 


oxidation 


eased by 
alae 


bistul 


peroxide Is greatly ime 


aldehvdes Only nitriles, 
hvde anunonia and aldehwde 
similarly 


preeipi- 


phite ‘ ompounds behave 
Che black 
on the Lisstie 
ot th 
aldehydes im 
found suitable 
observation 


to aldehydes’ 
tate formed 
consequence 
activity of 
solution w 


ais a 
peroxidase 
neutral 
for 
MICTOSCOPLE after 
stabilization with gold chloride 


The following reagents are used: 
(1) 1 per cent p-phenyvlenediamine 
stock solution (to reduce storage 
oxidation, previously boiled water 
must be used and the solution ke pt 
in a tightly stoppered dark flask) ; 
(2) 1-5 per cent hydrogen perox 
ide; (3) 1 gold chloride 
neutral solution. 

The procedure used was as fol 
lows Fix and by any 
standard technique. Take sections 
down to distilled water in the usual 


manner and treat them for release 


per cent 


section 


periodic acid 
experi 
with 
1) and 
(2) and for 15 
min. (operate in dark dishes, be 
cause light oxidation 
of phenylenediamine Wash 
thoroughly with several changes of 
distilled water. Immerse in re- 
agent (3) for 5 min. Wash, dehy- 
drate and mount in the usual wav 


of aldehydic groups 
in the present 
ments). Wash thoroughly 
distilled water. Before 
equal volumes of reagents 


was used 


use, 


Immerse sections 


accelerates 


the guinea pig at 
alter excision; 
after 18 hr. Tyrode 
Krebs’s solution 
was used in 


; 

i 
= 
show 
Fit 

Fy 


June 24, 1961 


Structures containing aldehyde 
bhuish-violet 


(Canada balsam). 
are Stare 
The with 
using sections treated in this way are « omparable with 
those though greater 
sensitivity and selectivity is obtained. 
\s a control on the selectivity of the method, th. 


were 


results obtaimed 


obtained with Schiff’s reagent, 


following reagents for blocking aldehydic groups 
used before treatment with p-phenylenediamine 
(1) 0-2 per t-nitrophenylhydrazine 
50 per cent vv ethanol contaiming | per cent 


cent solution im 
vditum 


ted 


solution, 


incubation for 2 hr. at 60° C.; (2) satur 
hvdroxvlamuine hloride, 
2 hr. at 60° C.; (3) L per cent aniline solution im 75 
cent v/v ethanol, 2 hr. at 60° C. All these 
the peroxidase oxidation of 


acetate, 
ethanolic 
pel reagents 
completely prevented 
p-phenvlenediamine 
V. SCARSELLI 
Istituto Biochimico Italiano, 
Via Brembo 65, 
Milano 
Istochim. N 
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PATHOLOGY 


Growth of Tumours in Rats fed with 
4-Dimethylaminoazobenzene injected with 
Homogenized Tumour mixed with Freund 

Adjuvant 


Tue enhancing (or X YZ) effect on the growth ot 
tumour homografts in animals pre-treated with non 
living donor tissue first described by Flexner and 
Jobling! led to many fruitful immunogenetic investi 
In order to explam the pheno 
working been 
hypothesis was advocated by 

co-workers? and Snell®, ‘unmuno- 
Hauschka and co-workers* and the 
physiological’ alteration in the 
According to 


+ 


pations m oncology 


rmenon, several hypotheses have 


the “blo« kage 
and 
selection’ by 


evoly ed 
Medawar 


hypothesis of some 
tumour cells was argued by Kaliss®. 
> 


experiments of Casey and co-workers®, it is possible 


enhance the tumour growth in the strain from which 
It is difficult to explain thes 
results on the hypotheses mentioned above. 

I have tried to enhance the growth of madigenous 
\Jbimo rats of mixed breed were subjected 
diet supplied t-dimethyl 
aminoazobenzene. The daily dose of 3-5 mgm. of the 
drug given during a period of 203 days 
induced liver carcinoma after a latent period of nearly 
120 days after stopping the drug. The incidence of 
hepatoma was 68 per cent, 

In the experiment to be described, 120 rats fed 
4-dimethylaminoazobenzene for 203 days were divided 
at random into five groups and injected with normal 
liver tissue 
mixed with Freund's adjuvant. The antigen mixture 
was heated on & water-bath at 60° C. for 45 min. No 
palpable liver tumour was present m animals at the 
time of injection, so it Was assumed that the animals 
m a The intracutaneous 
myections, S 


he tumour origimmated 


Tinours, 


to a eCareimogenic with 


per rat 


wv liver carcinoma of the same origm, both 


were pre-cancerous stage. 
0-2 ml. of antigen mixture, were given 
along both flanks of the rats simultaneously on the 
fourth day after stopping the carcinogenic diet. The 
three intraperitoneal injections (1 ml. each of antigen 
mixture) were given at intervals of 1 week, the first 
being given on the same day as intracutaneous 
mjections. On the twenty-second day after stopping 
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PRE-CANCEROL 
LIVER Tisstt 


HEPATITIS IN 
AND NORMAL 
UVANT 


Table 1 
RATS TREATED 


INCIDENCE OF CARCINOMA 
WITH TUMOUR Tisstk 
MIXED WITH ADJ 


Intraperitonea 


Tumour 
tissue 


animals were killed, anc 
and histological 


the 
Inspection 


ciet, 


the carcmogenic 
diagnosis was by 
examinations of the liver. 

The results presented in Table 1 show that intra 
peritoneal application of the antigen muxture con 
taining cancer tissue in this instance only suitable 
tor inducing growth promotion of the cancer It is 
worth mentioning that inflammatory reaction in the 
abdominal cavity which occurs after intraperitoneal 


wa 


injection of adjuvant alone or mixed with some tissue 
was neghgible in tumour-bearing rats m comparison 
with other animals injected intraperitoneally. 

As already the 
vrowth and gratt 
difference between cancerous and normal tissiies 
effect by 


stunulating effect of might be 


stressed’, enhancement of tumou 


tumour may show a. specific 
The 
the 


explained 


of enhanced tumour growth jp» 
antibodies 
sunply by assuming that antibodies are complemen 
tary bodies, which act on normal tissue by destroying 
the 
Cachexia and enhanced tumour 
could thus be 


Process im 


it and on tissue on contrary by 


enhaneimyg its growth 


cancerous 


animal 
the 
tissues of different physiological and functional state 


growth in cancer-bearing 


ascribed to a manifestation of 
Further experiments are in progress to investigate 
the problem 
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Interaction of Enzymes with Normal 
and Tumour Cells 


Wear germ lipase (Worthington) has been shown 


to reduce the adhesion of washed mouse ascites cells 
to glass. This was considered to be due to the adsorp 
tion of the enzyme The 

lipase preparation has also been found? to inhibit the 
growth of hamster kidney tumour cells in 
culture at certain concentrations (O-O1-0-1 
without inhibiting growth on vitro of hamster normal 
kidney epithelial cells from which the tumour was 


on to the cell surface. seannie 
Tissue 


per cent), 


derived. 

An investigation has been made into the cytological 
effects of lipase on these normal and tumour cells 
growing in tissue culture. using ‘Anoptral’ contrast 
microscopy. At an enzyme concentration of 0-1 per 
cent, the tumour cells showed extensive vacuolation 


Intracutancou 
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Animals Liver rumour Liver N 
% 
pot Tests, 2, 153 (Elsevier Pub, Co., 1954) 
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Fiv. 1 Marginal part of a normal hamster kid epithelial | 
er Iture, 5 hr. after cen 
per t Ultra let 
luorescer va membrar , 
fl nt Va | 


of the cytoplasm by the third day after addition 
Such vacuolation was not found in treated normal cells 
The site of action of lipase has also been followed. 
by labelling it clirectly with the fluorescent dyes 
fluorescein and lissamine rhodamine RB 200 (ref 3 
The enzyme was assaved against triacetin before and 
fter labelling, to cheek whether the conjugation 
procedure had destroved its activity It was fi 
that the fluorescent conjugate showed half the alies. 
ase activity of the untreated enzy me Schiller et al4 
provide evidence that directly labelled protein 
conjugates are reasonably stable for at least 24 hr. 
inder conditions 
incubated in growth medium (0-25 
per cent lactalbumin hvdrolysate. 10 per cent calf 
serum, ©-O01 per cent sodium bicarbonate 


Cultures were 


containiny 
1] per cent lipase conjugate They were mounted 
in this medium without fixation and observed under 
Reichert Tre the normal 
cultures, many large and small lroplets were taken in 
within the first few hours and an intense stiamiiny of 


the cell me tmbrane in ome cells was obs rved 5 hu 
after addition Membrari staining was not observed 
before this period had elapsed, and was not seen later 
than & hr. after addition Non-viable cells did not 
show staining of the cell membran \s a control, 


ssarmine rhodamine RE 200 was applied to growing 


normal cultures at the concentration as im the 
conjugate-treated cultures. The dve was taken in as 
droplets, but did not stain the membrane 

Tumour cultures also took up many large and small 
droplets, but there was no obvious staining of the cel] 
membrane, even in cells washed prior to treatment 

Lipase conjugate has also been applied to 
hutz ascites tumour cells at the Comeen 
tration, under both nm vivo and in vitro eonditions 
About oper ce nt of the asecite cells took Up tosis 
droplets 7m evo during the first dav after intraperi 
toneal injection of the conjugate, but there was mo 
Washed ascites cells after 


2-hr. treatment with lipase conjugate in vitro did 


staining of the membrane 


however, show surface staining. confirming that the 
enzyme is adsorbed onto the surface of washed ascites 
cells 

Observations using fluorescent -labelled lipase indi 
cate that the conjugate is readily taken up by pino 
eytosis within a few hours by normal hamster kidney 
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and hamster kidney tumour cells and by 
mouse ascites cells 77 vo. The transient staiming of 
the normal cell membrane, which has not been 
observed im the tumour cells, suggests that there is 
some accumulation of the enzyme preparation at the 
surtace Such an accumulation has not be+ n dete cted 
with other fluorescent-labelled eazyine 
The difference in vital staining between the normal 
and the 


evidence for the altered properties of the tumour cell 


conjugates 
homologous tumour cells provides further 


sturtace 
We wish to express our gratitude to Dr. R. D 
Andrews and his staff of Glaxo Laboratories for pre 


paring the cultures ; 
D. H. Cormack 
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H4MATOLOGY 


Acetylicholinesterase and the Life-span 
of the Erythrocyte 


Tue tunetion of the relatively large amount of 
the enzyme acetylcholinesterase which is present in 
erythrocytes is unknown. The enzyme was thought 
to be essential for the maintenance of normal pel 
moablityv of the erythrocyt- but eXperiments 
cells deficient in acetylcholinesterase? have failed to 
funetion. Interest red-ce!] 
acet ylcholmesterase has been stimulated by the reeent 


demonstrate this 
finding that im some patients with paroxysmal 
nocturnal hemoglobinuria (P.N.H.) the is 
deficient The enzyme activity in patients with 
P.N.H. varies from 6-134 per cent of average normal 
activity*, and there is a correlation between the 
le uree of enzyvine deti« ana sore ot feature 
of P.N.H.* It is thus possible that the shortened 
erythrocyte life-span in P.N.H. may be related to 


the deficreneyv. anel tha norial of 


acetylcholinesterase are necessary for normal survival 
of ervthroeyvt: 
To determin 


cholinesterase are necessary for norma! ervthroevt« 


whether normal levels of acety! 


life-span. the enzyine was mbhibited five 
hawnatologically normal subjects by the administra 
OMPA 
> mem. daily. and erythrocyte survival measured 


The administration of OMPA 


vith chromium-51 
results moirreversible imbibition of acetyl 


tion ot octamethylpyrophosphoran ke 


Erythrocyte acet vicholinestcrase was 
method of Michel' 
Erythrocytes were labelled as described by Mollison 
and Veall? and the results expressed as the time taken 
for circulating radioactivity to reach 50 per cent 
(74 *'Cr). Mean cell-life was caleulated after cor 
reeting for elution (74 elution 64 days 

In three subjeets, erythroeytes were labelled (on 
day 0) and OMPA administered from dav 6 to day 
13-18. during which time the enzyme activity was 


cholimesterare 


measured accor ling to the 


‘ 
7 
‘ 
cas 
A. A., Sehaver, R. W., and Hess, E. L., J. Gen. Paysiol., 36. 
480 (1953) 
re 
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In 


period of investi 


than 50 per cent of the 
tylel d 


rocyie 


ent ies erase 


} 


ration (50 days) 


within normal in 


OMPA 


Before 
MPA 


1OMPA 


five subjects where erythros Vie acetyl 


ad 


with 


comparable to 
shortening of 
be demonstrated 
normal of the 
the maimtenance of red 
ot in 


he duninished 


wi 


those found m 
erythroeyt 
They 
Viti 
eell lit 
P.N.H 
erythroeyt 
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Fructose as a Component of the Fetal Blood 
in Several Mammalian Species 

of tuetal bloods 

species, ¢ ioodwin! suggested that 


hi t! the fe 


IN the exanunation from severa 


etal blood of the 
1} 


tructos 


‘ racte! component o 
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in al thuds of several further 
ngulata. and the oss 

the dromedary were 
W. M. Morton, 
Ifast, the sloth 
4. St. G. H.) was in 
the kindness of Prof. Nelson Chave 
The remainder of the 
Tong and his staff a 
Sample 


the toetal blood and tor 
within the order 
al in a member of the 
from 
Dr. 
RB 


us 


arith 


The 
the 


ob 


through 
University, 


‘ 
! 


while one of bri 

rsily of Reeite. specime 
Whup rem le 
from the 
eXTrusion 


were obtained by Mr 
Zoological P 
placenta at a variable interval of time a 
The bottles contaming 
fluoride and pota 
3 and refrigerated pendmyg 
After deproteinization, 
and truce 
methods 
1} 


irk were obtamed i 


tter 
material was placed in 


sodium 


laborator 


red 
in the 
to the 


oxalate ratio 


fel 
filtrate stunated for glucos 


the 


Were Ose 


Oxidase and resoreimol 


Ose 
The concentrations obtained 
idered a 


evidence of a preferential utilization of gluco 


respectively, 
must be con minimal values, simee there 
vam the 
placenta after it is shed 


Iti 


Manunalian spec 


Rinterest ng perhap to note that in the spectrum 
been examined by 
pres 


ot 


whic h have 


Which fructose 1 
all 
animals having either the epitheliochorial or syndes 


The latter type, typified 


us and by others®-*, in 


in 


substantial concentration belong to a group of 
mochorial Type of placenta 
by the sheep, is known from direct experimentation to 


produce triictose \ 


G. Hucerrt 
NIXON 


S1 
\ 
Physiology Departrment, 
Mary 8 Hospital Medical School, 
London, W.2 


Phusiol 


st 


132 


in 


146 (1 
Warrer 


Transferrin-groups of Foetal Calf-Serum 


INTE NSIVE work on the eceurrence of blood group 
led to the result that the 
pattern of blood-group factors, special individual 
tically dependent and, 
consequently, are already fixed in the mother cells of 
the The ibstances of the 
blood groups undergo a maturing proce before birth 
if and With the help 
ofstrong mumnunosera, the blood-gro ip faetor 


{ 


Tor in embryos cattl 


‘ 
its 


molecule structures, are 


erythropoietic system 


mmg embryorni growth 


already 
thre 


The 


dentified im the early embryonic stage 
and the 


ean im 


inemolytiu im imhibition test 


FROM SPECIES WITHIN THE ORDERS 


MI 


fluids 
and amples respectively 


rea 
Wis all subjects (Table | 
In two further ubjects OMPA was administered) for 
Pe oa a period of 21 days before labelling the erythro: ytes a 
The life-span of the eryvthroevtes was within norma 
limits m both subjeets (Table I 
a (4 pli/hr.) (da lift 
4 
Goodwin, R. F. W., J, 156) 
* 
Ainsworth, B., Parr, ©. W., amd || F. J. Endorris 
Auditore ind ¢ Huguett. A. St. G., J. Physiol.. 146. 53 P 1959 
702 * Walker, D. G., Nature, 173, 309 (1954 \ 
4 De Sandre, G., Ghiotto, G ind Mastella, f 16 Alexander, D. Huggett, A. G Nixon, D. A Widda 
‘Metz, J., Bradlow, B. A., Lewis, 8. and Davie, J. Brit 
Hemat., 6. 372 (1961 
Exp. Ther. 105, (19 
Michel, J. Clin. Med... 34. 1564 1949 
Mollison, P. L., and Veall, N., Brit, J. Hamat.,1. ¢ 
LATA AND EDENTATA ete 
Maternal blood Fiptal bl i Feptal fluids * 
Fructos (ilucose Fructose Glucose Fructos 
lavid'’s deer (F Aurus daridianus 
Llama (domestic t i 4 148 i4 
Giraffe (Giraffa ca lis 10 "23 
Bactrian camel (Camelus bactrianus 
Dromeda am (('amelus d edarius 
Amniotic or allantoic or a mixture of | 
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aferrin band right tarch-gel ectrophoresis of 
1) per cent enrich 


band- 


fetal call serum alter 


voungest cattle embryo, the blood group factors of 
identified, had a head to tail 
his corresponds to an age of 


which we have already 

lenuth of 17 

28-35 days 
The study of foetal 


gelelectrophoresis®. A 


sera Was performed with the 
buffer solution. we 
shvdroxvmethy! 


ised a mixture of jarmunomethane, 


Livan alt of ethylenedin trolotetraacetic acid and 
I { The migration tune of the proteins was 
or. m an electric field of 7-S H they 
showed a clear difference in the albumin/globulin 


ratio between foetal serum and serum of adult cattle 


The erum of embryos and 
and a higher 


Between the region of the 


howed a minor 


content of beta-globulins relatively 
content of a-globulins 


vlobulim complex and the post-albumin region 
in foetal sera an addi 
bands (Fig. | 


as MUcOpProtemn ts a regu 


in the serum of adult animals, 
tional separation appeared im wile 

By isolating fetuin, which 
serum, using the precipitation method 


and ab 


lar part of calf 
Deutsch! 


with a 90) per cent enrichment 


turch-gel electrophore is, we to the 
thet the 


“ attributed to the 


conclusion observed additional bands must 
fetuim fraction 

By the se paration of the beta-globulins in the foetal 
era, all transferrin-groups until now observed in the 


‘ un of adult eattle of highland breeds (Fleckvieh, 
Brown Swiss) could be shown. Until now, neither 
with the adult cattle nor with eattle fuetuses has the 


erum-transterrin group been discovered 
The smallest embryo from which we could success 
fully 


had a head-to-tail length of 42 mm 


vet enough serum for starch-gel electrophore Is 
. corresponding to 
an age ot 7 wee ks 

H. BuscumMaNnn 

D. O. Scamp 


Institut fir Blutgruppenforschung der 
Tierzuchtforschung und Institut fur Tierhygiene, 
Universitat, Munchen. 


*Schmid, D. O., and Buschmann, H Z. immun. Forsch 121 
"33 (1061) 
Gahne. B.. Immunogenetica Edinburgensis (1960) 


*Deutseh, H. F., J. Biol. Chem., 208, 669 (1954). 
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Changes in X-ray Sensitivity of HeLa 
Cells during the Division Cycle 
MEASUREMENT by 
ductive survival of 
HeLa S3 cells after X-irradiation reve 
tial response to dose following a shoulder 


Puck and Marcus of the repro 
randomly dividing cultures of 
aled anexponen 
However, 
the possibility was not excluded that these populations 
ire in fact heterogencous, the cells undergoing small, 
brief, fluct cdluring 


We have examined this possibility 


or large but uations im sensitivity 
the division 
by irradiating svnehronously growing populations at 
Various times after mitosis 

was achieved by lectively harvesting 
cells from cultures of HeLa S3-97V (ref. 2 
yrowimg as monolayers m medium NI6HH F (ret. 3 
Dividing cells, being less firmly attached to the plast 
culture 
with growth medium. 


Synchrony 


vessels, were removed by repeated rinsing 
About | per cent of the cells 
were so gathered, and 80-90 per cent of them were in 
metaphase to late telophase. Their platiag efficiency 
was 54-90 per cent 90 100 per ceut of those which 
attached to plastic culture 
division within 3 hr. after collection 
division cycle did not commence for 
17-21 hr Fig. 
synchronous and random cultures, as determined by 
repeated microscopic observations of specified fields* 
The rise in mitotic frequency in the 
culture at about the time 
Fig. | Details of this technique will be 
more fullv elsewhere 

Fig. 2 shows typical survival curves obtained for 
cells irradiated at 37° with 220 keV. X-rays (constant 
potent al; 15 m.amp I mm 
copper added filtration; about 30 rads per min.; half 


new dishes completed 
The next 
an additional 
1 shows typical growth-curves fer 


svachronous 
of division is also shown in 
report ad 


aluminium + 0-5 mm. 
value layer 1-9 mm. copper) at selected times after col 
lection. The zero-hour curve represents cells in mito 
is, and if the 


time-course of the svnthesis of deoxv- 


4 
oF / 4 
/ f 4 
r 4 
7 
A 
4 
4 
46 
y | | = 
\/ 4 
44 = 
4 
ra eo Jo 
or vie 
10 20 30 10 50 60 
Hr. after collection 
Fig. 1. Synchronous and random division of HeLa 83-97 V cells 
telative cell numbers, as determined by repeated microscopic 
observation of specified fields, and mitotic activity, as determined 
from stained preparations, are plotted as functions of time after 
harvesting mitotic cells. The cell counts at 3 hr. were 103 for the 
synchronous culture, and 94 for the random culture. The arrow 
at 54 hr. indicates that the value plotted was a minimum one 
A. Kandom population; synchronized population; @, mitotic 
frequency 
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A SMALL WORLD 


AND MARCHON SURFACTANTS PLAY A BIG PART IN [IT 


At Marchon’s 250-acre Whitehaven factory 
1,800 men and women are fully engaged in 
manufacturing detergent chemicals. Many 
others are employed by Marchon’s selling 
network in the fifty countries to which 
these chemicals are exported. In the two 
decades since it all began, Marchon has 
become an international industry, and 
wherever its many employees may be they 
play a vitally important part in developing 


British chemicals for the world’s detergents 


Cillarchon ) 


MARCHON PRODUCTS LIMITED, WHITEHAVEN, ENGLAND. MEMBER OF THE ALBRIGHT & WILSON GROUP OF COMPANIES 
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SERVICE TO INDUSTRY 


SPECIALISTS 
VACUUM IN ALL 
INDUSTRIAL HIGH 
APPLICATIONS 


LIMITED VACUUM 
EQUIPMENT 


HIGH VACUUM EQUIPMENT HIGH VACUUM FURNACES 


For Decorative finishes and Optical coating For Melting and Sintering 


IONIZATION CHAMBERS CONTROLLED ATMOSPHERIC 
WELDING EQUIPMENT 


HIGH VACUUM GAUGE UNITS FREEZE DRYING AND 


HIGH VACUUM VALVES AND DEHYDRATION PLANT 
ACCESSORIES DIFFUSION PUMPS 


MASS SPECTROMETER ALPHA RAY IONIZATION 
LEAK DETECTORS GAUGE CONTROLS 


IMPREGNATION & ENCAPSULATION EQUIPMENT 


VACUUM INDUSTRIAL APPLICATIONS LTD. 


NETHERTON ROAD - WISHAW - LANARKSHIRE SCOTLAND 
Telephone : WISHAW 2142 Telegrams : VIA-VAC WISHAW 
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‘eRandom 
Population 


Survival ot i 
after irradiation with 22 times in the 
| it 4 lom p lation was trradiate 
still in suspen 

ensitivity 


ribonucleic acid (IYNA) as determined by Painter and 

for HeLa S3 cells applies to our system, then 
5 hr. after cell collection lies in the pre-synthetu 
(G,) phase, 14 hr. in the synthetic (S) phase, and 


1% hr. in the pre 


Drew 


mitotic phase 


extrapolation number i 


TURE 


121] 


It is clear that mitotic cells are more sensitive 


(mean lethal dose, D), 59 S82 rads) than are random 
populations (D, 100-120 rads). Such heightened 
sensitivity is probably correlated with the condensed 
inere ased chromo 


state of mitotic chromosomes* 


has pre \ rimusly he en obse rved ith cells 


We are unable, with this technique, 


some damaye 
during mitosis? 
to determine changes during the various phases of 
mitosis. 
Fluctuations in sensitivity also oceur during inter 
As shown in the data of Figs. 2 and 3 (the 
showimy cell survival following administration 


phase 
latter 
of 300 rads at different times in the division cycle). 
and of several other experiments, cells are relatively 
resistant 3-7 hr. after collecting, become progressively 
period 7-14 hr., and 
from 14 18 her The 
small chanyes in 


more sensitive durmy the 
then 
data do not 
extrapolation number durmg the evele, but no gross 
changes are Accordingly. 
the fluctuation shown in Figs. 2 and 3 is attributabk 
to changes in JD, Making this assumption, in four 
expermments D cent 
3-7 and 14 hr 
The causes of 
sensitivity are mot 
peak im sensitivity at 
suggests that no simple 
which 


resistant again 


detection of 


apparent. most or all 


aecreased 16 60) per between 
fluctuations 

The occurrence of a 
atter 


these imtermuitoti 
apparent 
about 14 hr 


model will account for the 


alterations in 
both Further 
system. have 
and 


fluctuations, may result trom 


damaye, or im repair 
complexity of the 
Terasima, T 


processes, or 
indications of the 
been found in other experiments 
Tolmach, L. J., unpublished work) which show that 
X\-rav-induced fluctuates in parallel 
with sensitivity from zero to 14 hr. after mitosis, but 


divisional lag 
not over the remainder of the evele 
This investigation was supported in part by a grant 
4483) from the U.S. Public Health Service 
Toyvozo TERASIMA* 
L. J. 
Edward Mallinckrodt Institute of Radiology, 
Schoo! ot Medicine, 
and 
Committee on Molecular Biology. 
Washington University, 
St. Louis 10. Missouri 


Trace-labelling of Insulin with lodine 


\ RECENT technique for the :mmunological assay of 
human plasma insulim requires a radioactive bovine 
nsulin of very high specific activity! 

Crvstalline bovine imsulin Is labelled with 
using the only method reported to produce a suitable 
order of 75-300 me. iodine-131/mgm 
encountered some Litt ulties with this 
odifications. The 


aetivitv. to t hye 
insulin Wi 
method and have 
following procedure 
sistent ly a specific activity of 300-600 me 
mem Also there 
hazard in that chloroform extraction of up to SU me 
of iodine-131, part of the original method, is avoided, 


made certain 
has proved mere reliable, con 
vielding 


msulin is less radiation 


\ 
| 
Fig 
num 
ce 
ust 
4 
a 
* Permanent addres Department Bacteriology, Chiba Unive; 
sity Set Medicine, Chiba, Japan 
- Puck, T. T., and Mareus, P. 1. J. B Wed., 103, 653 (1956) 
\ Marcus, Virology, 546 (1959 ea 
‘ Horn, R i Puck. T.. Methods in nology (in the press) 
\ Marcus, P. and Puck, T. T., wy, 6, 405 (19 
2 Painter, R. B Drew. R. M.. Lab. Invest., 8, 278 (1959) 
\ ‘Puck, T. T., U.S. Nat. Acad. 44,77 
a He : | j Lea. D. E., Actions of Radiations on Living Cells ut ed ‘ =e 
| 
4 4 4 4 4 a + 
Hr. after cell collection 
Fig. 3. Fractional survival of HeLa S3-9/ V cells after exposur 
to 220 keV. X-rays at var s times during the division cyck 
Nae Data obtained from single doses of 300 rads are plotted on semi ae tr 
logarithmic co-ordinates, as representation rresponds 
hanges in mean lethal dose, if the - 
= 
Aes 
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and so the number of transfers of solutions of high 
radioactivity into different containers ts reduced. 

20 ul. of iodine monochloride and 10-20 
thiosulphate-free, carrier-free iodine-131 in minima! 
N/50 sodium hydroxide are added virtually simu! 
taneously to a fresh solution of 20 ugem. of erystalline 
bovine insulin in borate buffer, pH 7-8, in a perfectly 


me. ot 


clean glass tube 3 The tube, sealed by a secure glass 
stopper, is shaken vigorously for 4 min., and a third 
of the msulin is immediately dialysed. Several changes 
of distilled water, 21. at a time, rid the protein solution 
of unbound iodine-131. 

Some insulin is inevitably damaged by irradiation 
The amount damaged is roughly proportional to the 
specific activity. The damaged fraction is separated 
from the undamaged fraction on a cellulose column? 
Damaged insulin labelled with iodine-131 is biolog: 
immunologically and runs 
chromato-electrophoresis 


and Inactive 


albumin 


cally 
behind 


just 


on on 


50 sec 


Counts 


Damaged 


Origin Albumin 

Fig. 2. Radio-chromato-electrophoretograms of a later eluate 

from the cellulose column, showing purified, ‘free’ insulin labelled 
with jodine-131 adsorbed at the origin 
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Whatman paper strips, while the undamaged 
free’ insulin is adsorbed at the origin (Fig. 1). After 
purification all the fraction is 
removed (Fig. 2). The undamaged insulin is now 
for investigation requiring tracer 
quantities of radioactive hormone 

It has been suggested that damaged insulin binds 


almost 
> 


damag “vd 


available truly 


indiscriminately to serum proteins and hence migrates 
We have found, however, that 
a solution contaming damaged insulin, free of 


away from the origin 
serum 
and albumin, shows identical migration of damaged 
insulin, asin Fig. | 
fractions orn 
non-radioactive 


We have also separated the two 
soaked in 
contirming that damaged 
insulin has an electrophoretic mobility of its own 
Medical Research 
Manufacturers 


cellulose acetate strips pre 


insulin, 


This work 


Counell and 


was supported by the 

the British Insulin 
SAMOLS 
H. S. 


Departments of Medieine and Physics, 
Royal Free Hospital, 
London, W.C.1 
Yalow, R. S., 
* Yalow, K. 
* McFarlane, A. 8 


and Berson, 8. A., Nature, 184, 1645 (1959 
and Berson, 8S. A., J. Clin, Invest., 39, 1157 
Nature, 182, 53 (195s 


Radiation Effet on Yeasts of the Genus 
Candida Berkhout 


So far investivations of radiation damaye on veasts 
were solely done on BSCOSPOroLenous Vousts ot the 
on the 
Major radiation damage to 


yerus Saccharomyces (Meyen) Reess, mostly 
Hansen 
this genus is known!-*. We irradiated an anascospor 
Veast Candida ti (C‘ast.) serkh. 
with NM-rays (1-54 light This 


venus is Characterized by ability to form pseuck 


species cerevisiae 


picalis 
A.) and ultra-violet 


the 


mycelium, that is, filaments similar to the hyphe of 
ited cells 


moof 


but consisting of elong which have 
Format 


vrowth roos on 


ilds, 
originated by budding 
when division 
alis 
the 
The equations of the 
iimes for this effect are X-ravs, 3-18 

2 PPD, = 3-6-4-47-5-13 kr Ultra-violet 
light: y 3°66 + 4-74; PPD,, 64-°5-69-7 -74-1 see 

PPD,, is the dose necessary to induce in 50 per cent 
of the irradiated the 
mycelium. It seems interesting to mot 
taneously with the 
the cells lose their Gram-positivity t 
instead 
ribonucleoproteins; by 
therm, the 
result of irradiation by 
(1-54 A.), the metabolism of ribonucleic 
is disturbed. In the case of X-rays, 
much 


takes place 

budding) is inhibited. By irradiativ ropir 
we found all the 
refs. 1 4 


rf pseudomy« elium 


types of radiation amage 


eussed im and a new radiation effect, 
formation 
regression 


cells formation of 
that 


wdomiyeelium, 


ul 
formnation « 
» become Gram 


negative Gram-positivity is a tunetion of 
destroying or extracting 
cells become Cram-ne So. as a 
X-rays 
acid (RNA) 


the formation of 
earlier than the 


ultra-violet light or 


pseudomyeclium — results 
induction of lethal mutations, /’/’D,., 4:47 kr., 
whereas LD,, 10 kr first attack of X-rays 
on veasts of the genus Candida is inhibition of cell 
division, expressing itself in formation of pseudo 
mycelium coupled with damaging of the metabolism 
of RNA. 

Coloration of the irradiated cells with Unna 
Pappenheim-stain (after Brachet) confirms the exten- 
sive damaging of the me’. bolism of RNA. 


So the 


Y 
1 | 2 ; 5 6 in 

Yj 
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4 possible explanation that the first attack is to 
be found in the inhibition of budding, combined with 
the damaginy of the synthesis of RNA, could be found 
in the fact that in both cases sulphydryl enzymes are 


involved. 

W. J. Nickerson and G. 
supporting the conclusion that the process of cellular 
division in veasts is the result of a chain of events, 
beginning with transfer of hydrogen by protein 
disulphide-reductase to —-S-—S 
saccharide-protein complex of the veast cell-wall 


Falcone® described evidence 


linkages in a poly 


Thus rupture of covalent bonds in this major com 
ponent of the cell wall becomes possible. Following 

this hypothesis®, the free radicals produced by irradia 
tion would oxidize the SH-groups and so make bud 

ding impossible since pseudomycelium is formed 
That this is the case is supported by the fact that by 
feeding certain sulphydryl-compounds to Candida 
for irradiation (17/300 thiourea in glicose-peptone 
solution for 18 hr. under continuous stirring at 27°) 
all the radiation damage is greatly reduced. 

This work forms part of a research work contract 
from the International Atomic Energy Commission, 
Vienna. 

ARMIN VON SZILVINYI 
Urra ROSENKRANTZ 


Institute for Applied Microbiology, 
Agricultural University, 
Vienna 

' Mortimer, K., Rad. Res., 9, 312 (1 

* Burns, V Rad. Res., 4, 394 (1956) 
Bacteriol., 67 
Rad. Rea. Supp., 1, 332 (1959). 
and Faleone, ¢ Fourth Intern 


®*Spoerl, E. J., J. 034 (1954) 
* Wood, Th. H 
* Nickerson, W. J 

Vienna, 1958 
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A Rare Earless Monitor Lizard from Borneo 
Stemdachner—the Borneo 
forms, with 
Helodermatidae) is 
trom 


Lanthonotus borncensis 
monitor 


lizards, 


earless lizard (which two 
American family 
known from ten 

Sarawak (three in Kuching, one 
in American and British museums), none of which has 
been collected in recent times or with satisfactory 
field data. Thus, although the importance of this 
reptile’s purely taxonomic characters un lizard-snake 
evolution has been examined in detail', no supporting 
m behaviour has been available. 

vears this Museum 
with the Chicago Natural History 
reptile-amphibian collecting project*, under the 
general guidance of its curator, Dr. R. Inger. Par- 
been devoted to a search for 


West Not until 


positive obta ned 


the 
less than specimens, all 


in Singapore, the rest 


information 
For some has been associated 


Museum in a 


ticular attention has 
Lanthonot is throughout 
January 161 any 
Then, a live specimen measuring 13 in. (about average 
size to date) was obtained only a mile from our own 
archeological base camp at the Great Caves of Niah, 


> 
Borneo. 


was report 


centre of intensive reptile collecting since 1954 
After an initial period in which the lizard refused 
any sort of food and spent most of the time in a state 
resembling a coma (superficially ‘dead’) it then 
responce dto the raw eggs of the green turtle, Chelonia 
mydas, the distribution of which in Sarawak happens 
to be controlled by this Museum’, It sucked raw turtle 
yolk every night for two months. Then circumstances 
made us bring it back to Niah, where fresh turtle eggs 
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are not available Chicken eggs were accepted as 
substitutes ; but the animal died on April 11, 1961. 

In most of its behaviour it resernbled a nocturnal 
snake. Though taken from a hy le in the ground, the 
front legs are so weak that it is difficult to conceive of 
The strong snout and head 
were used to enlarge any ground weakness, however. 
\ very good swimmer, it could relax on the bottom 
of a tank for up to half an hour. This capacity to relax 
was also a striking characteristic on land; when 
resting it could literally collapse alony the whole 
length of the body. Then, with very low, slow respira 
tion it was difficult to decide whether it was alive 
Evidently, in a natural state, it is able to remain 
dormant for long periods underground without food 
and very little air. This, plus nocturnalism and a 
capacity to carry about earth adhering to the nodular 
skin, make it most difficult to notice. 

When handled, however, it would quickly flatten 
the body into semi-rigidity. It soon showed evidence 
of enjoving handling and became ‘tame’, in a way 
already known for the related ‘Gila’ monster’ 
Heloderma suspectum*. It showed no inclination to 
bite either the handler or anything else (including 
food). It seems unlikely, therefore, that it is poisonous 
as has often been suggested?®. 

Detailed day and night observations and film 
records have been made®. Further search is continuing 
at Niah; the results so far are negative. 


its burrowing with these. 


Tom Harrisson 
N.S. HAILe 
Sarawak Museum, 
Kuching, 
Borneo 


McDowell, S. H., and Bogert, Char Bu timer. Mus. Nat 

Hist., 105, (1), 1 (1954) 

* Nelson, Paula R., Chicago Nat. Host. Mus. Lull 

* Harrisson, T., Nature, 178, 147% ( 

* Pope, Clifford H., The Reptile World, 313 ( wk, 1957) 
Pope, Clifford, H., The Reptile W 262 e wk, 1957) 
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Growth Substances separated from the 
Root of Water Hyacinth 
by Paper Chromatography 
EvipEnce for the presence of growth substances in 
the root hyacinth (Kichhornia 
$pecrosa Kunth), presumably related to the rapid 
multiplication of the weed, has been reported pre 
viously from this laboratory! \ comparison of the 
effects of the those of 
acid or gibberellic acid indicated a different substance 
or substances present in the extract 


extract ot water 


extract with indole acetie 


Paper chromatographic separation has now been 
attempted to reveal the nature of the active factors, 
30 gm. of fresh were extracted with chilled 
absolute alcohol at 0° C. for 18 hr. The extract was 
filtered and aleohol distilled off under reduced pres 
sure. The aqueous residue was acidified with sulphuric 
acid to pH 3 and extracted with peroxide-free ether 
for I} hr. The ether-soluble factors then 
partitioned into acidic and neutral fractions following 
Kefford?. The ether insoluble 
neutralized with 


root 


were 


substances were 
hydroxide, filtered and 
evaporated to dryness The dry mass was then 
dissolved in 0-5 ml. of distilled water and treated 
overnight with 0-5 ml. of absolute alcohol for chroma- 
tography. Acid and neutral ether fractions were 
evaporated separately and the dry mass dissolved in 


barium 
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or 
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; 
i 
+ 
| 


a 


1214 NAT 


’ 
‘ 
‘ 
> 4 
‘ 
‘ 
4 
Fig ‘ t growtl 
t Ait r i Wa tract 
Sol ul r 


Imi. of dry peroxide-free ether or absolute alcohol 
Three fractions were then chromatographed in 
Whatman paper No. | for 6 8 hr. with ssopropanol 
ammonia water (16:3: 1). After running the solvent 
for 20 em., the air-dried filter paper was cut into 5 
pieces and eluted overnight with dostilled water in the 
cold Root and shoot growth of the imtaet sprouted 
rice seed var. Chinsurah Boro in the eluates was used 
for the bioassay of growth substances Chemical 
identification was sought from the Ry» of chromato 
yrams with different solvents sopropanol ammonia 
ater (16:3:1 
tleohol water (7 : 3) and n-butanol acetic acid water 
4:1: 1 


In the neutral ether fraction, no growth-promoting 


benzene acetic acid/water (4: 1:2); 


substance wa detected either by bioassay or spo 
eolour reaction The acid-ether fraction did not show 
ynificant growth promotion in) bioassay, but the 
jour reactions of the chromatograms run with 
propanol ammonia water were noticed at Rp 0-73 
0-75. 0-76 and 0-91.0-99. The growth substance at 
Rp» 0-73-0-75 was indole-3-acetic acid as confirmed by 
etre aeid run vith the extract m 


eynthetre indole 

ifferent solvents he colour reaction at Rp (76 was 
teren \ 

obtamed by potassiim permanganate, but not with 


Salkowski or Ehrlich reagent. and was also inactive in 
the rice-seedling bioassay. The growth factor at RR, 
1-91 0-99 appeared to be an indole con pound as it 
rave aspot colour reaction with Salkowski and Ehrlich 
reagent ‘the ether-imsoluble or aqueou fraction 
on of growth at three zones 


showed roarked pron 
> and O-75 1-0 Fig 1} 


Rp 0-12-0-25 
Inhibition of root growth was also observed at PR; 
0-62-0-75. Positive Salkowski and Ehrlich reactions 


were given by the fractions with Re 0-71 0-75 and 


O7 0-99 sugzesting the presence of indole com 
pomnds It is interesting to note that the substance 


present in the fraction with Rp 0-49 0-60 has marked 
yrowth-promoting activities both im the root and 
shoot of the test mate rial It “rive a colour reaction 
with potassium permanganat like gibberellic acid but 
at widely different+Ry. On the basis of there results 
it is concluded that the root extract of water hyacinth 
contains growth substances im addition to indole 


co pounds or uribbe rellins 
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Further work on the chemical nature and proy 
of the substances is in progress in this laboratory 


S. M. Sire 
Ray 
Department ot Botan 
University of Caleut 
Caleutta-19 
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purifera, member of a widespread gemus, is 
considerable importance as the direct and im direct 
source of tood tor a large mumber of near-shore 
animals it is also gathered by man, to be used as 
fertilizer, food additives, and it is processed for 
certain of its chemical constituents The fronds 
dt velop continuously from growing points located on 
the perennial hold-fast at the base of the plant 
Little information exists about the life-span of the 
fronds, although this is a factor of considerabk 
importance in management of the resource and in 
compuring the productivity of the Kelp greves 
Authors have estimated the life-span as several 
months! Further information is now available as 
a by-product of work on rate of growth mm ses oral 
kelp- beds spread over a geographical range of about 
150 km 

Individual fronds were tagged with numbered small 
white plastic squares, by divers using self-contained 
underwater breathing apparatus (SCUBA)* Two 
tags were attached to each frond by a rubber band 
loosely encircling the stipe; thus if one marker 
disappeared, replacernent could be effected without 
loss of the identity of the frond (in practice, however. 
few tags were lost) Two or more fronds per plant 
were always tagyed It has alwavs been possible to 
relocate the plant on subsequent visits, except when 
the entire organism was removed by a storm or by 
concentrated grazing Elimination of the parent 
plant was disregarded im the statistical caleulation- 
of the loss of fronds 

Results for eleven different time periods and thre: 


locations are presented in Table 1 For work on 
rate of growth, fronds were tagged when quite small, 
30 100) em long : measurements of length were 
made at intervals as they developed. Experiments 
I. 2. 4 and 5 show consecutive measurements on 
groups of fronds tagved at the beginning of each 
For experiments 2 and 3 of these tine 


intervals are lumped in Table IT and only a few of 
the visits are represented. In preparing Table 1, a 
frond was considered as being defunct when it had 
lost the distal growing tip from which all its blades 
orivinate. Measurements have shown that although 
elonvation can occur after loss of this apie al blade. 
overall growth-rates quickly slow down and no mors 
blades are produced (as was also observed in Mae 
cystis integrifolia’) 

The first experiment in Table 1 summarizes a 
long-term investigation that began with a large 
number of young stipes. Experiment 4 in Table } 


was started at about the same time, at Pt. Loma, 
about 16 km. away Both beds showed similar rates 
of mortality, but the Pt. Loma site was abandoned 
after the final observatioris shown in experiment 4) 
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Vacrom 


ise Of the encroachment of a horde © a-archins 


ofus whiecl vend all 


At La Jolla 


fronds remained ie 


q 


hon 


bases riment 


theu 
ilv 3 ome omiplete o2 dave, 


evidences of heavy and 


Pheu 


so fragile 


vrazing 
lenyths were 32 and 35 m 
and chewed that they 
and measurement, 
handling Had 
lenuths would 
perhaps as much 
the 


respect 


tT 


roration 28. 


tipes were broke 


veral places during recovery 


extreme care was used in 


fronds 


by 


the Preven complete, 


probab li Does reased 
1) oom 


of this 


ine 
during 
th 


throughout 


ws Cire conditions period 


experiment wet favourable ‘ to 


temperature and water clarity, he water 


but a 
toll of 


took a 


the La 


column. of storms presumably 


considerable both the Pr. Loma and 


-lolla 

Experiments 2 
observations on other groups of tronds when 
After 


i experiment 2 had 


trons. 


and 3 describe late spring and 


the 


only 


ocean Was comparatively calm 72 days. 
ot the fronds 


a slower 


Oripinat 


much rate of mortality 


broken 
and 
to 


had been observed in the winter im 


ents ane 4 
vation of this vroup, the 
th 


than spring 
thie 


fronds grew up into the 


Subsequent tinal 
obser 
rates of 


All 


mvolving 


and 
to nail 


varm water above thermocline 


iment i eally thie 


rowth qui deere 


took on an unhealthy appearance, 


became brittl Phe mortality 
\ vounger set of 14 
constituting 


ft pigment. and 


loss 
do marked|, fronds 
the the 
x<hibited a very low 1 
the 


were 


nearb. below experi 


ment of mortatitv. and 


when the 


he 


normal yvrowth-rates durin period 


older 


fronds of experiment 2 ifferimeg Ws 


which were run consecutively 
bed 
Baja 
process, as 


and 4 
variable 


Expernnents 
upwelling 
tlhastrate a 


small cold area 
Banda, 
attr 


ry in a 


California, con 
likewise demon 
Th 


this 


tion as 


loss per tint 
bed The 
half-life expectation of the fronds ranged from 12 to 
davs (Table 1) These with a 
vinter half-life of 23 days at La Jolla (experiment 1) 
and 17 to 48 days at Pt. Loma (experiment } 

he chief damaying factor in the Punta Banda bed 
was apparently an excessively thick and continuing 
encrustation of the 
mella, which restricted growth, deformed the 
brittleness and breakage by 


yperiments 
what 


strated 


ot WAS in 


38 values compare 


or 


brvozoan Membranipora serrila- 


TISSTIOS, 


and induced water 


movements. 
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bs AT DIFFERE 


from the 
the life 
comple It as 
the In 
average re a group 2 
than the The as 
fronds at the time of tagging may be safely 
growth data 
indicate that 
otf water 
is about 


It is apparent eNaTny les just cited that 


considerations of of Kelp fronds can be 
to detin 
stares 


consider. bi 


juan 
‘urately 
the 


ac 


rms used 


maXimurm age of our exy mental 


Stimuates 
hence 


from our as 7? 2 months, the 


observations the 


trond 


aye oO 


im 20 m under favourable growing 


6 months, confirming the values 


Brandt The 
3 months 


conditions 


of Seagel' and average age, howeve 


may often be only 
If unfavourable conditions, such as the temperatur 

of the 2, ck eloy 
the maximum age of a population of feonds 
with the 
less than 6 months 


lestruction fronds in experiment 
suddenly, 
almost comeid and 
be substantially 

Support of this work by thy Califorma Department 
of Fish the State Water Pollution 
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Method for revealing the Membrane 
Systems in Micro-organisms 


Tut use of potassi itn as a biological 


ixnative for revealing the membrane systems of cells is 


well ' This fixative 
sful in preserving the fine morphology 
but date, 
of the 
conununication deseribes a 


and 


known lene trom micro COpists 


Th 


of bacteria and veast workers have 
failed te the true 
organisms?.*. Thi 
method for stabilizing 


lensity of 


how nature membranes in 


i 
electron 


merea ihe 


membranes inh micro by post 


tixing them with a uranitim salt 
Th 

cent 

with 


organisms are fixed mm suspension with a 2 per 
potassium permanganate buffered 
This is followed by washing 
them m several changes with a 2 per cent solution of 


uranvi-niirate and allowing them to remain the 


solution of 


veronal acetate 


im 


; 
vo 1215 va f 
Table 1, MoRT ystis pyrifera NT SK ASONS AND LocaTiONs 
* 
Dates of observations N fintact tagged fronds tim Los Half-lif Dept 
Iritial “tubsequent t ial Subsequent (davs ent lave 
SSS 
*\ Osite ft plants along straight transect line periments 2 and sere conducted on 
neomplete fronds w ining 4. 
Ta fronds. a rplete, seemed unhealthy, fragile. and ttle. and w grazed and t 
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Fig. 1 Yeast cell wall and the cytoplasmic unit membrane 
rig Yeast vacuolar membrane 
Fig Wall Rhizobium and the limiting cytoplasmic membrane 


Washing, dehydration, embed 
then carried out in the con 


final change tor 1 he 
ding and sectioning are 
ventional manner 
Robertson! the unit 
protein layers each about 20 A. thick separated by a 
lippicl laver approximately 35 \. thick The 
to resolve these layers 


regards membrane as two 


post-fixation has enabled me 
im the nuclear membrane, cytoplasmie membrane, 


mitochondrial membranes and vacuolar membrane of 


yeast and has also enabled me to show a limiting cyto 
plasmic unit membrane in the bacterium Rhizobium 

In the three electron micrographs (Figs. 1-3) the 
components of the unit membranes are resolved. The 
two electron-dense lines represent the protein layers 
and the clear space dividing them the lipid laver 
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I prefer to eall the uranyl nitrate treatment a 


post -fixation since, fixing with permanganate followed 


by the staining of reetiens with urannium on the grid 
in the wsual fashion fais to show the membranes 
satisfactorily. It appears that. post-fixation retains 


something in addition to that retained by the perman 
ganate alone. 
R. J. Norru 
Kleetron Microscope Unit, 
University of Sydney. 
Luft, J. H.. J. Biophys 
Hashimoto, T., Gerhardt, P., Conti, 8S. F., and 
phus. and Biochem. Cytol., 7, 305 (1960) 
Kartholomew, J. W., and Levin, R., J. Gen. Microbiol. 12, 473 (1955). 
* Kobertson, J. D.. in The Structure and Function of Subcellular Com- 
ponents, Sixteenth Biochem. 8 Symp., 3 (Cambridge Univ. 
Press, 1959) 
Robertson, J. D., in The Fourth Intern. C 
2 (Berlin, 1958). 


and Biochem. Cytol., 2. 799 (1956) 


Naylor, H. b., J. Bio- 


nf. on Electron Microscopy, 


Function of the Caudal Appendage of 
Priapulus caudatus 


Tue caudal appendage of Priapulus consists of a 
central hollow stalk from which numerous tinger-like 
tubes project. The lumen of the appendage com- 
municates with the voluminous ccelomie cavity by 
an opening surrounded by circular muscles'. Several 
authors aseribe a respiratory function to the appen- 
dage? 3, but other theories have also been proposed* 
The following observations may throw light on the 
function of the appendage. 

Ten specimens of Priapulus caudatus were stored 
overnight in 100 ml. sea-water. The next day the 
animals were motionless and probably asphyxiated, 
but when new sea-water was added the animals 
started lively movements. At intervals the caudal 
appendage and its processes contracted vigorously 
(Fig. 1), injecting ecelomic fluid into the body cavity. 
Shortly afterwards the appendage relaxed and 
ceelomic fluid streamed back imto it. The streaming 
of ewlomic corpuscles could be observed through the 
transparent walls of the appendage. In other 
experunents specimens of Priapulus were asphyxiated 
by bubbling nitrogen through the water. Also in 
these cases rhythmical contractions and relaxations 
of the caudal appendage followed the addition of 
aerated sea-water. 

From the observations, it seems probable that the 


caudal appendage has a respiratory function. Its 
4j 4 
A\\ 
Priapulus caudatus. Respiratory movements of the 


Fig. 1 
caudal appendage, contracted stage (above), relaxed stage (below) 
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thin walls allow a uptake of oxygen, and the 
rhythmic muscular 
ccelomic fluid into the body eavity 

‘ the ecelomor yi 


uited for transport of oxygen 


rapic 
contractions bring oxygenated 
iho presence of 


m tikes 


a respurat plement im 


fluid well : 
a hwmerythrin, as stated pre 


the eclomic 


That the pigment 1 


viously was contin d by a spectrophotom ‘tru 
examination of a hasolysate with distilled water 
The appearance of an absorption maxunum al 


4900 A. agrees well with observations on Sipun 
culus?§, 
In Spite of its content of a respiratory pigmont the 


oxygen capacity of the ecclomi fluid is ratner small 
By measurements with a van Slyke apparatus the 
value of 0-014 ml. oxygen per ml. fluid was obtained 
For sea-water the value 0-006-0-007 was found 
The oxvgen dissociation properties of ecwlomuc fluid 


Half 


tonsion of 


was studied by a crude colorimetric method. 
saturation was obtained at an 
60 mum. mereury, which indicates a slowly sloping 
dissociation curve. However, the 
were made at 19° C., which is above the temperature 
of the natural Priapulus caudatus 

It is an unsolved problem how respiratory move 
ments of the caudal appendage can be triggered by 
an increase of oxygen tension in the surrounding 
sea-water. Probably, the movements are initiated 
from the nervous system, because the muscles of the 


oxyuen 
measurements 


environment of 


appendage are innervated from the abdominal nerve 
trunk' 

We are grateful to Dr. Knut Schmidt-Nielsen of 
Duke University, Durham, North Carolina, who 
made the van Slyke analyses. 
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Properties of Stressed Bone 

Pror. DREYER’S communication! raises a matter 


of considerable interest and importance. Engimeers 
know that all materials react similarly on broad 
principles. That is, they obey Hooke's law, within 
wide ranges. of course, and conform to other physical 
changes under stress such as Poisson’s ratio. 

There is no reason to doubt that bone material 
differs in principle from other created material. As 
such it should be, and probably ts, elastic up to a yield 
point. Experiments on living bone may be difficult. 
but if Young’s modulus for bone tissue, or the range 
of elastic limmut, could be determined it would be most 
helpful Moreover, its subsequent behaviour beyond 
that point up to fracture should be established, and 
would then provide an answer to the problem under 
investigation by Prof. Drever. 

Moreover, the amount of compression and extension 
under stress, as well as the degree of bending under 
torque, or eccentric loading, are clearly forms of bone 


NATE 


characteristics that ought to b 
Dreyer 


the reactions on colour referred to by 


are a ot thre resection set ip applied 
stresses, are fanuliar to every Perspex 


and eeliafoid, in the form of full-size models, indicate a 
changes in colour under stress, and show the pattern 
and distribution of stresses set up under apple 1 
loads. Thev ean also be used to reveal the effects and 
redistribution of stre ss under fatigue due to repetitive 


mal strength 
This, ot 


a lowermy 


loading. A breakdown then oceurs of nor 


leading to failure at a much lower stress 


course, is of considerable 


of the 


lnportance with 


elastie limit by age 


H. M. PrARSON 


British Transport Conimission, 
British Railwavs Division, 
222 Mary le bone Road, 


London, N.W.1 
Vature, 189, 504 
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Prue problem that needs elucidation is to deternune 


osteoblastic and osteo 


the nature and origin of the 
clastic stimuli which, when associated with a normal 


metabolism, will influence the deposition or removal 


of bone 
These stimuli may originate as a result of funetion 
It is therefore tempting 


or non-funetion of bone 


to suggest that stress produces some change in the 
‘The stress 
affects the 


inorganic or organic portion of the bone. 
which 


is then converted to a stimulus 
neighbouring 

The erystalline had led us to 
believe that these electrical. The 
piezoelectric properties ot bone have been imnvesti- 


osteogenic tissue 


structure of bone 


stimuli may be 


result ~ have not been encourag- 


found the alteration im staming 


gated, but so far my 


ing Thus when I 
properties and birefringence of bone as a result of 
well be related 


stress I felt that these changes may 


to the origin of locally produced osteoblastic and 


osteoclastic stimuli in bone 

I am not sure that the phenomenon that I have 
described is quite comparable with the changes seen 
celluloid, transparent 


in colour in stressed ‘Perspex’, 
‘Balelite’ and ‘Araldite 
When these materials are stressed with mild forces 


(Ciba 


the changes in colour oceur almost immediately and 


conversely disappear as soon as the force is released. 
My in vitro experiments show that the birefringent 
portion of the bone does not, even after 24 hr., revert 
to its unstressed state when the stress is removed ; 


yet in vivo this must be a reversible process. Of course, 
the picture with massive forces and the influence of 


temperature 1s an entirely different matter 
C. J. DREYER 


University of the Witwaversrand, 
Milner Park, 
Johannesburg. 


Influence of Large Doses of CEstrogens 
on the Structure of the Bones of Some 
Reptiles 

Ir was first shown by Kyes and Potter' that, during 
reproductive activity, the marrow cavities of the 
bones of female pigeons become filled with endosteal 
bone. It is thought that this medullary bone is 
formed under the synergistic action of the androgens 
and cestrogens? which are produced in the female bird 
during the breeding season. Similarly, injections of 
cestrogens induce the formation of medullary bone in 
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male birds. Medullary bone differs from cortical bone 
histolomeally?*, and it appears to act as a labile 
alc1um store which can be mobilized rapidly during 
the formation of the eggshell 

Although medullary bone has been found in all 
pecs of birds which have been investigated it has 
only been possible to demonstrate it im one Species ot 
nammal, the mouse®, although six other species have 
been mvestigated Medullary bone never occurs 
naturally im mice and there is in fact evidence to 
igvest that even when it is induced experimentally 
t differs from that which occurs normally in birds* 

The question arises therefore whether the early 
ptiles POSSOSS¢ ad rive dullary bone and the ability to 
orm it has been lost in mammals with the loss of the 
calcified eggshell: or whether the ability to stor 
im this way has been evolved only in. the 
bird 

Some answer to this question ts provided ui the 
ecent work of Edgren’, who tound that there was a 


tall in the density of the bones of fernale turtles durmy 


the reproductive season This indicates that calenim 

withdrawn from the lony bones of the limbs to 
provide calenun for the eygyshell If were 
stored before the formation of the egushell, this would 


have been detected as an increase in the density of the 
hones, but this was not found. This would appear to 
ndicate that there is no formation of medullary bone 
vhich could act as a special store of calcium, but that 
the cortical bone is re ~orbed during the formation oft 
eveshell 

The work reported here concerns two observations 
vhich are pertinent to the scheme mnplied by Edgren’s 


work \ male eastern painted turtle, Chrysemiays 

cla picta, War caught, in Creorgia. United States 
during Auguat and given an initial injection ot l mgm 
of cestrone 10,000 International Units) in 1 mi. of 
peanut oil, The animal was then given daily intra 


muscular imjections, into alternate hind limbs, o 
Ort. of this hormone for 12 davs and it was then 
cilled. At death: it weighed 200 of which the shell 


comprised 63°5 gm The femurs were cleaned and 


tixed in 5 per cent formelin Pieces of bone were 
lecalertied and secttoned 
\ sumilar experiment was performed on a femal 
vopher tortoise, Gopher polyphem ws, which at death 
eimhed 350 om., of which the shell comprised 169-5 


rm Although the ovary contained ova of upto ler 


n diameter, there were no eggs in the oviduct Ph 
femurs were again examined histologically 

The bones from these animals contamed man 
trahbecuhe, possibl related to their eur ds shape 
There was no medullary bone present Methyler 

| ere taken at pH -leve 
wine barbitone buffers*. In both cases the bone had 
alin of about H 4 herewas a ul bor 
has a mw pHs ef. 4) 

I} nt ribed must be regarded a 
preliminary one but th pre from an 
entirely independent soure to confirm the system 

gested by the work of Edgren Thus it appears 
that these Chelonia do not form medullary bon indies 
the influence of t} ex honmnones and do not stor 

evu-layving There is therefore a 


definite difference in the caletum metabolizm of these 
reptiles und the b Is 

It is a pleasure to acknowledge 
Hugo Gremer and Miss E. M. H. Wilson in these 


experiments. The work reported was performed in 


+h, 


anes 


the Anatomy Department, Emory University, Georgia, 


United States, through the hospitality of Prof. G. H. 
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Bourne and during the tenure of a Lalor Foundation 
research award for the summer of 1960 and a Well 
come research travel grant 
SIMKISs 
Department of Zoology 
Queen Marvy College. 
Mile End Road, London, E.1. 
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IMMUNOLOGY 


Partial Inhibition of Antibody Formation 
by means of Anti-Ribonucleoprotein Serum 


NUCLEOPROTEINS seem to be effective antigens 
and anti-nucleoprotein sera produced im rabbit- 
exhibit a definite cytotoxic activity on the cells of 
different lines grown in tissue culture On the other 
hand, it is generally believed that ribonucleic acid 
and ribonucleoproteim are instrumental im protein 
synthesis, and that these cell constituents provick 
also the patterns for de novo production of highly 
sper ifn prot ims, such as immune ant bodies Tt 
be deduced, therefore, that the capacity of antibody 
protemn formation can be affected by the action of an 
anti-nucleoproteim serum The present experiment 
was done in order to investigate the pmniunologica 
events which are associated with the activity of ant: 


ten 
i 


ribonucleoprotem and anti-cleox vriboniuc leopi 


sera 

Ribonucleoprotem-rich traction PL-O-15-0 mig 
mil. of protein, 45-70 of deoxyribonu acid 
DNA). and 1.300) 1.800 mil. of rmibonucleie acid 
RNA) and deoxyvribonucleoprotem-1 eh fraction 
(9-2 11-6 mgm.ml. of protem, 975-1,250 ml. of 
DNA. and 300-420 + mil. of RNA) were Olatecdt trom 
Rhode Island Red chicken ergans (spleen. liver and 
ing sera were prepared b imyecth 
chicken ribomtuele oprote m and cdeoxnyveribonu leopre 
tem oto rabbits Two three-imjpection eries verre 
performed, with an inter i! 10 cla veen 

> rl. of nucleoprotemm per 
Pen davs after the last injection the rabbits were bled 
and vlobulm traction (96°25 min i. of proten 
arnt ribonucleoprete n and globulu 
fraction (76-37 of proteim) of anti-deoxy, 
ribonucleoproteimn serum were prepared as leseribed by 
Bassett at al The +-globulin fraction mom 

|. of proteim) of normal rabbit serum wa also used 
in the experunents Rabbit antisera were inv 
vated for the presence of specific ant bodies bry 
liffusion-gel technique and fixation 
The ipernatants obtamed by centriftugmg at 3,000 
rpm. for 300 min chicken nucleoprotem fractions 
served as antigens The supernatant of mbonucleo 
protein contamed 1,915 mil. of protem, 25 y/ml. of 
DNA and 450 ~ ml. of RNA. and that one of deoxy 
ribonuc leoprotem 2 ~ mil. of protem ml 
of DNA and 160 - mil. of RNA ribontelern 
RNA) and deoxyvribonucler DNA) acids were also 
ised in complement fixation In the agar-diffausion 


reaction a maximum of five zones was observe i with 
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chicken ribonucleoprotein and corresponding anti 
and well-defined 
chicken deoxyribonucleoprotein and anti-deoxvrib 
Normal rabbit serum did not 


agar medium with chicken nucleoproteims 


serun four precipitm lines with 
rin leoprote im serum. 
reaet im the 
The bonucleoprotein serum in comple 
ment fixation were 0-1 RNA and 1/64-1 128 
ribonucleoprotein, and those of anti-deoxyribo 
were 1/8 1/32 with DNA and 
1 16-1 128 with deoxyriboniuc leoprotein 

Rhode Island Red chickens were divided into three 


the first 


titres of anti 
with 
with 


nucleoprotem serum 


rece ved globulin of anti 


globulin 


third 


ribon cleoprot in serum. the second group > 
and the 


globulm of normal rabbit serum (control \ 


leoprote im serum 


mypection yvlobulin 


mil. of corresponding 


ven to 6-day-old embryos. The mortalit v-rates 


of embryos were 60-7 per cent for the first, 66-7 per 


he second and 37-2 per cent for the control 


tions were 


The other four 


performed on 
of $2, 35, 38 and 41 days (1 mil. of 


vlobulin per mtravenously). 


chickens at the age 
corresponding 
After: . one day, all three groups were injected 
lof a 10 per cent suspension 

Three days later the tir 
ithe last 


yroup Lol. of anti-ce 


aun re t group 


receryves of anti-ribonucleo 


proteim, the seconde oxvribo 


nucleoprotem and the third yroup ml. of normal 


rabbit 


the chickens were ly i for 


globulm. Seven days after the final injection, 
the first tune, and further 
days \ 
nation reaction was used to test 


in © red cells in 


bleedimnyg were rt med every 7 Seni 
quantitative aygl 
the presence of for 


era 


bt i IT ANTI-NUCLEOPROTEIN SERA N 


ININ NIN CHICKENS RBCERIVIN NE INJECTION 
AT THE AGE OF 42 Days 


The 
hemagglutinins in two experimental 
similar to the 


The results are presented in Table 1. rates of 
appearance of 
of chickens are control one 
Peak 


with anti-deoxyribonucleoproteim serum were lower 


agglutinin titres in the sera of chickens treated 
than those obtamed in control group, but not so low 
that the difference 
swhitieant However, partial suppression of agghu 


observed can he conside red 
tintin production occurred among the chickens injected 
with anti-ribonucleoprotein serum 

Although the mechanism by which anti-ribonucleo 
a decrease m antibody-forming 
be postulated that its 


prote Mm Cases 


capacity is not clear, it) may 


rather at the level of nucleoproteims and 


(Colter 


action ts 
Thaler 
activity of antibody-formiung cells is acconupanied 
by an increased amount of ribonucleic acid’, it 
that the anti-ribonucleoprotein 

indirect effect on 
acid, by acting on nucleoproteins which are bound 


membrane et al.2). Simee the meta 


also be supposed 


exhibits an ribonucleic 


with this nucleie acid This view seems to he sup- 


ported by the observation made in the present work, 


narelyv., ribonucleic acid searcely showed antigenic 
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While its protein reacted 
rather well with anti ribonucleoprotein serum It 


that the 


propertie component 


must be pombted out results 
obtained im the pre sent eX nts are 
and that further 


which more ifie te hniques will be ised, 


Promiusmy 
preliminary 
planned in 


Ones, iInvestivyations are 


the tissue culture of antibody produs mg cells 
This 


Yugoslay 


work grant from the 
Foundation for Scientifie Research 
B. D. JaAnkovu 
K. Isakovir 


J. Horvat 


was supported by a 


Microbiolog eal 
Faculty of Pharm 
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MICROBIOLOGY 


Formamidase in Mycobacteria and its 
Use in differentiating Saprophytic 
Mycobacteria from other Mycobacteria 


RECENTLY, biochemical methods have been 


posed to differentiat: 


pro 
various types of mycobacteria 
their yrowth characteristics or 

Phus human tubercle bacilh 


from all other types of myco 


without resorting t 
anima 
can be 
bacteria by determining their nicotimie acid produc 
and 
from 


pathogenicity 
distinguished 


“avian 
other 
nico 


(Konno’s test }! Jovine 


tuberele 


tion niacin 
uld be differentiated 


activity of 


bacilli wo 
mvcobacteria by determining the 


tinamidase® and respectively \s for the 
other 
mycobacteria and saprophytic 
reliable method has 


jonicke? Kitamura’ attempted to 


ypes of mycobacteria, namely, unclassified 


how 
been 


mvcobuc teria, 


ever. such a hitherto not 


reported and 


sub-divide unclassified mycobacteria by the amidase 


activity of bacterial Suspension 
report the occurrence 


hich 


In this communication, we 
in mvecobacteria of an enzyme catalyses the 
This enzyme 
mycobacteria 


Amidase 


has not so far 


formation of ammonta from formamide. 
activity found 


tested, only in saprophytic mycobacteria 


Various 


towards formamiuc been 


with 


activity 
demonstrated 
rabbit liver, veast. and Torula utilis, 


Various preparations, such as 
and assumed to 
be non-existent Halpern and Grossowiez suggest cd 
no other 
The 
natural production of formamide was_ re ported in 
1955 as the final product of histidine 


lerohacter aerogenes? and Clostridium tanomorphun 


its occurrence im some mvycobacteria®: but 


report has appeared at present on this enzyme. 
metabolism in 


Twenty-three strains of various mycobacteria were 
yrown on the surface of Sauton’s synthetic liquid 
medium for 3 weeks (one week for saprophytic myco- 
bacteria). The pellicles were filtered off, and washed 
four to five times with water. The cells (about 3 gm 
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wet weight) were ground m a mortar by hand with 
equal amount of sea-sand for 30 min. — Cell-free 
extracts were prepared by extracting the paste with 
five volumes of water for 10 tun. and centrifugimy at 
10.000g for 40 min 

The reaction mixture contained 0-5 ml. of the cell 
free extracts (approx. 2 mgm. protein), 10 uwmoles of 
formamide, 1-0 ml. of 0-05 M phosphat buffer (pH 
7-0) in a total volume of 2-0 ml. Solutions of enzyme 


without substrate and substrate alone were used as 
controls, which were ¢ ntial The mixtures were 
neubated for 4 hr.’at 37 The ammonia formed was 


determ re«l Irmai’s modified 
procedure® of Russel’s phenol-hypochlorite method’? 
Among 23 strains tested, the activity of this enzvmu 


colorimetrically by 


was observed only with extracts from saprophytic 


mvcobacteria, as shown in Table 1 With other tvpes 
of mveobacteria. no activit vas detected Thus. it 
might be possible to distinguish saprophytic myco 
bacteria from all other mvcobacteria by determining 
this enzyme activits 
Put FORMAMIDASE ACTIVITY EXTRACTS FROM VARIOUS 
RACTI 4 
\ 
fi [ 
fuman tut H / INH] 0 
il H37 Ra 0 
foyama I 0 
Rovine D, 0 
ine tuber B Miwa 
acilli BCG (Japat 
BUG-INH 0 
Avian bacill 11755 0 
0 
Ph t he mogen 
(Phot mogens 
Unclassified P-6 (Scotochromogens) 0 
my bacteria i pl roi gens 
Kofu (non-photoehromogens 0 
0 
VW. pi ) 
Mos af 73 
Sal VW. 10-0 
tin ig 10-1 
itt 73 
ke 
Substrate, forma je 10 pmoles; pH 7-0; incubation at 37° for 
4 hr 
* Values are corrected for controls: substrate only and enzyme 
blank 


Some properties of the enzyme were examined with 
the preparation from saprophytic 607. 
This preparation split 79-3 per cent of substrate 
within 2 hr. under the above assay condition. The 
rate of the reaction remained constant for more than 
2hr. At a concentration of 5 umoles formamide per 
Dialysis against 
distilled water had no effect on the activity. 

The enzyme solution showed a considerable activity, 
besides formamide, towards nicotinamide, pyrazin 
amide, benzamide, ¢so-nicotinamide, L-asparagine, 
and urea: only weak activity towards’ L-glutamine, 
glycinamide, and acetoamide 

The enzyi« 


mil. the rate was almost maximum 


towards formamide was 

pH range (6-0-9-0), with an 

optimum at pH 7-0-8-0. The pH activity curve was, 


activity 


observed over a wid 


though similar to that of nicotinamidase activity. 
slightly but definitely different from that of benzamid 
ase activity. and markedly different from that of 
urease activity. This fact seems to sugyvest that the 
enzyme might be different from urease, and possibly 


from benzamidase 
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Heating the enzyme solution (pH 7-0) at 50 for 
10 min. abolished about 80 per cent of the amidase 
activity towards nicotinamide, pyrazinamide, benz- 
amide, and 780 nicotinamide to the same extent ; but 
none of the activities towards formamide, asparagine 
Heating at 60° resulted in 
complete loss of the aromatic amidase activity as well 


and urea was impaired. 


as asparaginase without affecting the activity towards 
formamide and urea. (By this heat-treatment, the 
pH curve for formamide was not affectedt The 
enzyme activity was destroved by heating at 80 
These results render it probable that the enzyme 
responsible for formamide is not identteal with any 
of these known amidases 


Evidence for this hypothesis was provided by the 


mixed-substrate method?! Further addition of 
nicotinamide, benzamide, asparagme, or urea to an 
enzyme system already saturated with formaride 


increased the rate of ammonia production additively 
his indicates that these added substrates are hydro 
Ivsed by different enzymes from that concerned with 
formamide. 

Our results seem to indicate that the 
observed towards formamide is due to a new, distinct 
enzyme which we propose to call ‘formamidase’ 
We are aware that kvnurenine formamidase (formyl- 
ase) is called sometimes by this rather misleading 
name!!: but as for this enzyme we think it is more 
appropriate to call it either “kvnurenin formamidase’ 
as used at present’? or simply ‘formylase’ as originally 
The name ‘formaniudase’ should be re- 
served strictly for the enzyme specific for formamide. 

This work was aided by a grant from the Committee 
on Medical Research of the American Thoracic 
Society, medical section of the National Tuberculosis 
Association. 
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Resting Habits of Anopheles gambiae 
and Anopheles pharoensis in Salt Bush 
and in Crevices in the Ground 

Tue failure to eradicate Anopheles gambiae, the 
most important vector of malaria in tropical Africa, 
by spraying the inside of houses with insecticides, had 
directed attention to the importance of alternative 
resting places. Box shelters’ around cattle enclosures 
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were used to assess the numbers of A. gambiae biting 
cattle during an experiment to break malaria trans 
mission in the Pare-Taveta area of East Africa 
Catches in the boxes, in the village of Bumba, saowed 
peaks that corresponded to the dry months June 

October, and were thought to be due to the artificial 
shelters favourably the nearby 
vegetation as resting places. This is supported by 
resting 


competing against 


complementary catches ino natural places 
outdoors at Bumba between September and June. 
Searches, for a total of 333 man/hours, were mad 
In grass, foliage of trees, cactl (Opuntia sp. earth 
banks, crevices in the ground and salt bush (Suaeda 
sp.) within a radius of three hundred vards of the 
.and the mosquitoes collected by sucking tubes 
The Table 1. Salt bush and 
crevices in the ground chief 
A. qambiae and were studied in detail; for Anopheles 


was also an important resting place 


villag 
re sults are d im 
were the sources of 
pharo NSIS rus 
The 
Sq. vd 
the huts and cattle 
300 vd. Where the villegors had taken branches for 
firewood and for enclosure parts of the bush 
but other parts had been left to 


salt bush covered an area of approximately 1,500 
stre tching along two sides of the village near 
melosures and then beyond for 


walls, 
were thin and sparse, 
grow thick to give cover for places 
The terrain the village 

comprised grassland in which deeply creviced pate hes 
of bare gro mad apy ared during the dry season, but 
which were usually absent during the rainy season. 
November-May. The included A. 
and A. pharoensis in all stages of ovarian develop- 
ment, but recently-fed mosquitoes predominated 
Precipitin both earried out by 
Mr. B. Weitz. of the Lister Institute. London, showed 
that specimens from salt bush and crevices in the 
ground had fed almost entirely on cattle 


used as latrines 


between and rice swan ps 


catche gambiae 


tests on species, 


AVERAGE NUMBER OF A. gambiae AND A. pharoensia CAUGHT 
PER MAN/HR. IN DIFFERENT RESTING PLACES 


Table 1. 


Dry season 
(June—October) 


Wet season 
(November-May) 


Resting 


place A.qambiae A. pharovensis A. gambiae A. pharvensis 
Thick salt 
Phin salt 
bush 
Crevices 
near 


1. gambiae was found in greatest numbers im salt 
bush in which the foliage was dense. The characteris 
tic resting place was in the large salt bushes, on the 
main branches inside the cavity produced by the 
arching of the branches as they inclined to the ground 
Thin salt bush, either young bushes or new growths 
from old bushes that had been cut down, was little 
used as a resting place. In the dry season, dense salt 
bush lost much of its luxuriant growth and became 
less suitable as a resting plaee. Thus the shortage of 
natural outdoor resting places in the vicinity of the 
box shelters during the dry season accounted for the 
seasonal inerease in the catches of A. gambiae in the 
boxes. The shortage of outdoor resting places in the 
dry season was reflected again in the high concentra- 
tion of A. gambiae in & relatively small area of 
ereviced ground about 300 yd. from the boxes. This 
finding also shows that there was a seasonal change of 
resting place depending on the availability of dense 
salt bush in the wet season and crevices in the dry 


Bewson 
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A. pharoensis was quite different in its resting 
habits and was found in greatest numbers in thin sait 
bush during the wet season, where it rested on the 
outer veegtation. Small 
1. pharoensis wer found in crevices as 
grass quring the drv 
they rested hrigrine ruyp the crevices than A. gambiae. 

After establishing that bush the 
principal resting place of A. gambiae in the wet season, 
Subsequent 


leaves of the numbers of 
well as in 
season, and it was noted that 


dense salt was 
the bush was cut down at the end of June 
box shelters showed that the peak nm 
the months’, thus 

nearby natural 
entered artificial 
many cattle 


catches in the 
them 
confirming that, in the 
outdoors, A 


was transposed to wet 


absence ot 
resting places gambiae 


shelters inh larg numbe rs where 


were penned outdoors at night 
\. SMITH 
Tropical Pesticides Research Institute, 
Arusha, Tanganyika 
M. Bull. Ent. Res., 4, 361 (1054 
Draper, C. ¢ and Smith, A.. Trans. Trep. Med. Hug 
54, 342 (1961 


Members of the Culex pipiens Series in 
New Caledonia and the New Hebrides 


I~ 1952 54, during studies of South Pacific mos 


quitoes and the ecology of their larval habitats, 
Culex (Culex) pipiens fatigans Wiedemann was 
recorded from numerous localities! At that time, 


(', pipiens australicus Dobrotworsky and Drummond? 
Australia 
species has since been reported from New Caledonia® 
and the New Hebrides‘, although the latter record is 
Furthermore, another 


was known only from However, this sub- 


ayia ried in @ recent review 
member of Edward's Cudlea peprens series, C. ayenqare 
Mattingly and Rageau, has now been described from 
the Loyalties and New Caledonia’. 

Accordingly, all specimens identified as 
futigans in the account of my investigations’ have been 
re-examined. The material still proves referable to 
this sub-species, with three exceptions, the collection 
numbers quoted being those of the account referred to: 


Collection 2 (in part), ex whaling try pot, Anelgauhat, 
Aneityurm Id., New Hebrides, August 1952. 

Collection 49, ex pot hole in rock, Uala, Art Is., Belep Is 
New Caledonia, November 28, 1952 

Collection 56 (in part), ¢ $4 gallon drum, Poum, northern 
New Caledonia, December 3, 1952 


All fourth instar larve of collection 2 have four 
pairs of subventral tufts on the siphon, which in most 
eases tapers most pronouncedly in its distal half, its 
index being 4:2-44. Such larva are regarded as 
undoubted C.p. fatigans, although their antenna are 
unusually long-——0-45 0-52 mm., as compared with a 
New Caledonian figure of 0-41-0-44 mm. (ref. 3) and 
0-41-0-45 mm. in examples from Polynesia (Samoa 
and Aitutaki) in my own collection. Seven others 
have an evenly tapered, very slightly curved siphon, 
its index ranging from 5-8 to 6-2, and their antennze 
0-63 mm. long. In all respects other than 
siphonal curvature, which is characteristic -of the 
Australian type strain of C.p. australicus*, they agree 
with the New Caledonian larvae of this sub-species 
examined by Marks and Rag au’. 

Ivengar’s® doubt as to the occurrence of C.p. 
australicus in the New Hebrides presumably stemmed 
from the low siphonal index (4-4-5) given by Rageau 
and Vervent* for their material from Espiritu Santo. 
The presence of the sub-species in the southern part 
of the Group, at least. may be due to human agency, 
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for Anelgauhat was formerly a watering point for 
shipa 
Collection 56 includes both C.p.fatiqans and larvie 
in which the siphon has a distinet sinusoidal flexure, 
an index of 5-0O-68-1. and three pers of sub 
entral tufts. These features, in combination with the 
length of the ant OF52 mm identify them 
as ¢ yengaris® of collection 49 


assigned to fatiqans 


only 


Specimens 
originally 
ryengar This 
species Was previously known from an outlier of Ne 

Caledonia, the of Pines. 
land and the Lovalty 
ded to the Belep Islands 


Caledonia 


reluetance®) are also referable to ¢ 
as Well as from the miain 
Its range is mOW 


far to the north 


as the 


(sroup 
Art lvinga 


nately 


B30 rmiiles) 
>the south-east 
Latrp 
Institute of Parasitolog 
MeGiill University. 
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VIROLOGY 


Negative Evidence against Passage of 
Whole Plant Virus Particles through 
Gut Wall in Aphid Vectors 


IN transmission of so-called persistent aphid-borne 


V Irtise an meubation period in the imseet is 
that this 


‘ulation in th 


plant 


yenerally observed It is understood time 


required for the masaect 


Virus 


to penetrate the 


with the 
tinal 
lands, transport of the virus from 
the 
L strongly by the fact 


body tukenm up plant juice is 


wall and later the 


sup 
inte 


posed 


wall of the salivary 


the former to the latter be brought about by 
blood This theory 
that blood 


infective 


Is SUp 
injected mto non 
make the 
the virus im question. This 
demonstrated for notato roll virus! 

blishedd). beet vellow 


virus! 


from imfective 


madividuals has been shown to 


latter able to transi: 


has been 
and (Ossiannilsson, 
virus®, and pea enation m 
Nothing ts 


which 


vector 


fori in 
the 


these 


known, howe about the 


the virus is thus me gy in the body of 


From 


matters one is 


literature on 
that the 
insect 


work found the 


apt to Hnpression 
ugh the 


niles, that ms, part: ‘les 


im the shape ot comple ‘ 


like 


ination oft 


those observed by ele ron MmUcTOScOpe exam 


miective virus 
The 
extremely large, 


plant ap or purified 


size Of particles 1s, however, 
The 
smaller, 
down by 


preparations 
molecules of 
but never 
the 


normal protem are very moeh 


theless the protem has to be broken 
digestive enzymes before ab 
cells can take place. sine 
particles by the mid-gut cells is unknown in insects 


wall by intact plant 


rption by the 
phagocytosis of food 


a penetration of the mtestin 
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virus particles would be possible only if there existed 
ilts of 

prese reve ot 
im the blood 
might 
alimentary 


special pores or ducts through this wall te 
recent expermmental werk*® madicate th 
capillary leaks of at least 120 A. radin 

Analovous 
of th 


This pomt does not seem to have 


lvinph barrier in Canis conditions 


possibly be present im some part 
canal of aphids. 
been investigated so far, in spite of its significance 
in the present connexion 

In order to find 
exist, I have examined the ultrastrueture 
ot the 
These 


LYS 60) and coneorned tour paris of the mtestime, 


such duets do 
of the wall 
(Sulzer 


pursued for two vears 


out wh her any 


alunentary canal of Mytus persicae 
investigations were 


the posterior 


vsophagus, the stor 
and th 
under water, and 
id and embedded 
made by aid of 
the 
ts of this work vield a 
No «ck 


breve 


namely, the 
hind-gut The 
the parts 


lender part of the mid-wut. 
dissected 


were 


aphids wer 


fixest in Os ca 


Thin sect 


be mvestiy 
in Methaervlate 
a Philips 


ions were 


ultra-microtome and examined im 
electron microscope The res 
to ’ t rh point 


itive answer 


vhatever ite val have 


oles. It 


through the 
with the 
cliffticult to see how the latter could possibly tuke any 
The intestinal 


t ind a 


observed, exception of trache is very 


part in transport of virus, of course 


wall is throughout very compar 


bodies with the 


oft 
dimensions of, for example, 32 « 300 
through this 
wall appre ars to be out of the The 
m O-] 
erved 

hind-gut 


ris particles of beet vellow-net 
base mem 
Mors 
lined 


brane of the posterior pari of the 


in thiekne could I ob 
the 
nthe mterior by a cuiteular imtima. 


ss. and no pore 


over, fore gut as well as the are 
This is certainly 
devoid of 


After 


potassium 


very thin (in the oesophagus but 
» 


visible at a magnétication of ? 
the hmd-gut with 10) per 
examination im the lectron 
of the 


pores 7.000, 
Treatimg cent 
mucroscope 


revealed a reticulate structure Imiimay, re ealling 
ond 
this re 
established 


In work® on 


tions in the rectal eutiele of Calliphora*, but m 


on, too. nO open holes or pores eould be 
the ultra-structure of the 

viands of Vyzus persicae, Wohlfarth-l 

Moericke established that the 


enclosing these glands, as well a» 


ducts, 


basement 
the salivar: 
apparently making 
the 
The conclusion 


has a very clense 


penetration by virus particles from hemoccle 
into the salivary glands impossible 
of these us must be 


enter the 


assumed to 
The 
conclusion seems to be applicable also for the 
the wall of the gut, 


authors is that the vi 
glands in the shape of smaller units 
sare 
transport of 
according to the results summarized here 
This work was financially by 
Swedish Natural Science Research Council. 


virus through 
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£50 to £950. Initial sa scoording t alifica f interests and there are prospects promot 
t Suncrar mpany operates ay, 37i-hour week, a Pension Fund 
an’ Emplovec Profit Mamring Schen Assist ‘ 
Condition wards hou and removal expens 
returned by July 8 trom th ADI hould quote reference 1.93. Forms ma 
Resistrar the Staff! Manager, Hexagon H Blackley, Manchester 9 
= 
nterior districts from his headq t George St gth Sect R h Per | Berk 
town. Candidates (male) sh degt wood Warren. Surrey. Duties include de- | bration and repair of nuclear electronic ap 
try with { p m™ n t nst ar t n paratus nd maintenance higt ‘ia 
iphs and forest sur work. Appointment work ler th tions of | cer ADI work. Candidates should hav ynsider 
Mract/ gratuity terms with ry ale t have good knowleds trical | perience with electronic equipn or, preferably 
1 rd 1 aft ssful applicant would be raged to | todos nal research for higher 
ty) Cirat t ca how tiative a “ dt nd ficat G.C.E. (A level). pa HNS 
period hree ‘ take f 1 work 1 ther ree 1 < va t Salary t $1,206 Start 
dependent ch ren und 1s hed 1 T ular h s would af asset Salary experience Nat a! Service Opport ty for 
ssually t Gem th f £905 to £1,335 per annum according | establishment and pr t Quarters availab 
Apply, stating f nan amd gi rivet to ilificat exe Write for apr for nan. p ty hi for mar 
qualif a and xpericn ’ rm to Engineering Rect nent Off mar ns fr M Lat n 
Direc R ( H Lond yuot re t Rewister (K ® Kine Street 
& S Wl. quoting BCD e 61.E.128.N ‘ A 
itt 
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Applications ar ed th " 


DEPAR 


Physical « il Met: 


Industri 


Information Theory 


As 
‘ mive 
jua Tt 
enew t 


Salary Scales 
wances w 


n 


may te 
PhD. ga 


has t 


Technoloey. Gosta Green. Birmingham 


TMENT OF 
RESEARCH ASSISTANT in co 


DEPARTMENT OF PHYSICS 
RESEARCH FELLOW AND RESEARCH ASSISTANTS i, 


Fluctuation, Shot Noise and Flicker Effect 


CHEMISTRY 
RESEARCH FELLOWS in (i) Polymer Chemistry, (i) Combustion 


or High Ten peratu Materials 


(i) Catalysis 


LIVSIS 


he 


pp 


‘A 


RESEARCH ASSISTANTS: 


ution from ¢t 


DEPARTMENT OF METALLURGY 
RESEARCH FELLOWS AND RESEARCH ASSISTANTS i, 


COLLEGE OF ADVANCED TECHNOLOGY, BIRMINGHAM 


Flectron Space charges, 
, Wave Optics or Nuclear 


Emulsion Studies 


sromuse 


h 


K. R. PILLING, Clerk to the Governors 


London, E.15. 


Jenson & Nichol 


Please write, civing full particulars and quoting Ref. 4.15 


The Personne! Manager 


n Limited 


Jenson House, Carpenters Road 
Stratford, London 


E.15 


JENSON & NICHOLSON LIMITED 
ROBBIALAC COLORIZER PAINTS 


require several 


SCIENCE GRADUATES 


to join thelr Production and Research and Development Laboratories at Stratford. 


to: 


Applications are invited from Graduates who have had experience in the Paint 
Industry, bet applications from Students Graduating this year will be considered. 


A good Starting Salary is ofered commensurate with qualifications and experience 
and the posts afford ample opportunity for progress. 


ATOMIC 


APPLIE 


ENERGY RESEARCH 
STABLISHMENT 
HARWELI 
quit 


D MATHEMATICIAN 


reactor physics 
tor it ud a 
search 


INSTITUTE 
DEPARTM? 
The Univer 


AUSTRALIAN NATIONAI 


UNIVERSITY 
OF ADVANCED STUDIES 
NT OF NUCLEAR PHYSICS 


prop t ake a number 
APpPointme th Det of Nuclea 
Ph Head Departm Profess I 
Tit n, CM.G., F.A.A The posts a a 
ar Readership t ss tha 3.250; Ser 
Fe wship t \ 0 Research 
Fe wships, £A4.1.625 to £A.2,450 I Depart 
m is well equipped with a 12 MeV. Tandem 


electrostatic acc 
gencrator, a 


lerator, a 2 MeV. Van der Graat 


2 MeV. Cockcroft Walton machine 


and a 33 MeV. electron synchrotron Two pre 
cision particle spectrometers, a Buechner spectro- 
graph, crystal j t gas id emulsion de 
tectors with ated) =multichannel recording 
equipment ar availiahl for IS€ with these 
ma s he ma is of work are in nuclear 
phot 8 r ym and its inverse processes and 


Com 
W.C1 \ 
Lond J 


honours 
s are tenable 


are availaWle from the Secre 
ersitices of the British 
Gordon Square, London 


1 Australia and 


BIRKENHEAD EDUCATION 


BIRKEN‘IE 
Applicat 
pointments to t 
CHEMICAL Ff 
fa ecturer 
to A M.I.Ch 

SCIE 
(hb) I turer 
ant Grade B® 
Salary 
cal Sca 
Further 1 


net 


COMMITTEE 
AD TECHNICAL COLLEGE 
are invited for the following 
time staff 
NGINEERING DEPARTMEN! 
1 Chen 1 Engineering subject 
NCE DEPARTMENT 
n Phy 1a try. (c) Assist 
Inorgea Chemistry 

with the Burnham Tech 


forms f applicati 
n the undersigned, to wh 


iid be returned 


H. GLYN WILKINSON 


Director of Educa 


4 4 ¥ 
t 
Desis t 
act on 
2. Th t ‘ interpretation 
t btained in the 
ner DAPHNE 
ta 
7 work. mathe 
ted with 
t 
Basic t work ca rs will be Fea 
has a M ( np ind ha direct Fe 
access to the IBM 7 1 70% oe 
Ss ry £184 t 590 per annun 
first- of good second-class honours de 
ree sent with substantia 
Candidates f Research F wships must = Mav wn exceptional 
n rese fustria en ve unt t time Housing snd cory pension 
pro ect res I sh 1 posses first and a schemes 
er cc h work ssess ssOciate- Send Postcard for Personne 
ship or I Tech ra rf M AE RE Harw 
ad 5 indentrial experies arch Didcot. B 
Ark ’ etry re r ner Candid 
y 
ns D ma wn ay 
f i tighe 
yea 
applicant’s biographical data. A licat 
ted that an applicant with a hon fext ra revi 
Further particulars and forms of Bursa 
Application within 14 days 
of this advertisement. Please quote 561 D 
on the F.S.S.t pattern Reasonable travel cx- 
penses are paid, and assistance with housing ts 
4 provided In addition to the posts referred to wee 
above, a nun t sct arships are available for anes 
men who ha mpleted a M.Sc. degr who te ny, 4 
have had tstandine resuks in 
| B.Sc. examinations. The scholarship tn’ 
for two or thr years and the basic a wance Lee 
is £A.925 p annum married scholars with Nae 
dependent children may be granted an additiona es ce 
allowance of £A.265 per annum in respect of the of , 
first child and a further tA.80 per annum for ee 
ach other child A contribution towards tares 
is paid 
Further det a 
tary. Ass 
| 
Education Offices 
6? Hamilton Square, Birkenhead 
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LANCHESTER COLLEGE Of 
TECHNOLOGY 
COVENTRY 
t B.Sc (Eng 

DEPARTMENT ALRONAUTICAL 

ENGINEERING 

f Departn 


SENIOR LEC 

STRUCT 

wited for ve new 


NATURE 


Executive Selection Division 


is advising on the following appointment 


TECHNICAL DIRECTOR 
High Vacuum Engineering 


or a Company in the North Midlands making vacuum equip 
ment The Technical Director will be reqi ired to supervise 
the é special high vacuum equipment to customers’ 
requirements. He will have to be a commercially minded man 
is well in engineer \ very high salary will be offered 


Mr. A I vddon.) 


Brief tten application he sent, in complete confi 
dence, to the Consultant concerned at 


ASSOCIATED INDUSTRIAL CONSULTANTS LIMITED, 
BUSH HOUSE, LONDON, W.C©.2 


Associated Industrial Consultants 


BATTERSEA COLLEGI 
TECHNOLOGY 
LONDON 


are j 


BATTERSEA COLLEGE 


TECHNOLOGY 
LONDON, S.W.11 
Applications are invited from 
British Unit 


ANCY OCCURS 
tt n B of 
I he 


par 


STATISTICS IN RESEARCH AND DEVELOPMENT 


oratory (near Manches ) has 4 va 
n f statis al methods in a yh 


and mechan 


M r women nd ates Sn he nd ims ap and ave a Geurce in 

either (a) CHEMISTRY of CHEMICAL ENGINEERING and research experience 
in these fields, with a subsequent qualification in statistics or experience 
in the use of statistical methods. 

(b) MATHEMATICS of STATISTICS with a real interest in the application 
of statistical methods in research and production. 


jualifications and expe n Ex ent Pension Schen her 
g Ref. CRL.133 


SHELL CHEMICAL COMPANY LIMITED, 
Personnel Department, 2? Old Burlington Street, London, W.!. 


DEVELOPMENT SCIENTISTS 
FOOD PRODUCTS 


BEECHAM POODS LIMITED have 
fordshire, and Brentford tor science 
Division These posts cover a widely 


i xm 


weservauon 
will aid 


fe assur 
jon schemes 
Applications should be addressed to the 
Personnel Manager, ref. D/C, 
Beecham House, Brentford, Middx. 


: 
eccoxix 
‘ 
i 
RAPI 
gine “hr 
wormally be University graduates and have had 
ndustrial and or research experic Staff ac- 
nmojat ind. classroon w buildin 
pened ut entirely new laboratories 
‘ ava'able 1963 Th will be equipped 
tt highe t modern standards Full-time staff a 
u raged to Jertake research work and 
th will bx xpected t make 
t f the new Struct s Laboratory and 
idertak rrespondingly reduced amount of 
WSS teach for the t being. A Dip.Tech 
Eng rs tical Eng mn ip 
Dr { September, 1961 
per a im I t circumstances 
persons appointed may | paid commencing 
Priory Street, ¢ try whom completed 
forms should t t | 29 
; W. L. CHINN 
ig 
oO! 
_Fur her particulars fr 1 the Clerk the 
Governing Body, to whom apt at h 
aduates of a ir slicat of Operations 
Rr fecturer in | des retation of results, the 
eo Phy he D et Health Educa- | ptimisation of process conditions, and the cor f chemical, physical, a 
n Candidates should have had teaching ex 
perience and, preferably, should be fied t 
fertake some teaching of biology. Th ess 
| 
f indidate will be encouraged to jertake re- | + 
inch for which approvriate relaxation w ne 
granted Salary by £35 to £1,601 ‘ig 
4 
Further particular from the Clerk to the 
Governing Body, to whom applications ould 
the Extraction Plant of the Py 
Jutices Ww t chicfl inalytical « — 
t mation in f ry Pp tons also included _ 
Bs The appointment is open to male ¢ indidates, who 
should possess a degre chemistry r the | 
juivalent Higher Nat Certificate in chem 
‘try ow be consider where th applicant 
has had approved experience Salary £1.40 
w £50 to Th ntract would be initially 
fe for a tour of thr tr four years, and subject to ry ty 
newal. Return air fares paid up to thr fult 
Pe available at a rental of not more than 15 per cent i ae 
f salary with a maximurn f £150 per annum 
Provident Fund contribut of S per cent of salar aaa’ 
per nt ntribution by the B 
ed nd ho«nital nefits fered th 
Med ind hospital benef are th 
sting vacancies in Gloucestershire, Hert- 
toard paying two-thirds of the premium Annual! 
‘ uta ites in reir xpanding I juct Research 
“a lea nteen vs S granted with var te nad 
thre four months overseas leave at the end heid rod ology and both newly 
f the tour. Nak in the Kenya Highlands — ‘ pointment. aa 
+ amidst fine scenery, at an altitude of 6.000 ft It is desirable that those with experience have worked in one or more of the a 
and) sha i pleasant, temperate chmat Ihe wing ficids arbonated drink fruit ces, essences, pr ng and 
Board's factory for the “vent extraction ot ott nd vegetables An ability accept managerial responsib 
pyrethrum flow and is now being increased t Prospe promouon 
eae: treble its original capacity (1959) as a result of The appointments q 
> the rapid expansion of the Overseas market Ap ance and profit partk - ” 
eae? plications, giving full details of age. education al 
Rave, qualifications and experien ct should be sent an 
to th Afr » Pyrethrum Technical Information 
ae, Centre 16 Grand B fines Trafalgar Square 7 
: 
London, W.C.2 
me 
Vi 


, 
COCONN NATURE June 2-4. 
NIGERIAN COLLEGE Ot } 
TECHNOLOGY 
FACTtLTY FRING OF AUSTRALIA 
UNIVERSITY COLLEGE. IBADAN COMMONWEALTH SCIENTIFIC AND INDUSTRIAL 
Civil Cand RESEARCH ORGANIZATION 
ers. Teaching Insect Leologist and Insect Physiologist 
ring: Geology. Surveying, and S for Research on Pasture Insects 
BSc th The Orgar s Division of Entomology, Canberra, A.C.1.. p sc esta 
to Eastern Australia. A perate with th study the 
INSECT ECOLOGIST 
first t an (No. 180/183) 
( Hi 1 \ NSW 
FSSEX INSECT PHYSIOLOGIST 
i-WEST ESSEX TECHNICAL COLLEGE (No. 180) 184) 
REST ROAD, WALTHAMSTOW,. fica 
? t ' , tudents t RS G . Salary : Dependent on qualifications and experience within the ranges : 
1G RI¢ Candidat £A.1,510 to £4.2.265 per annum or £4.2.395 to £4.2.720 per annum. 
' ' GRIi¢ ! 1} Salary for women will be £4.180 per annum less than corresponding rates for men 
His Promotion within C.S.1.R.0. is by merit and may ultimately co besond the upper 
limit of the scale within which the original appointment is made. 
4 r I mech Fares paid Further particulars of conditions, etc.. supplied on application to: 
Bt ach to GCE Mr. J. Drake, Chief Scientific Liaison Officer. Australian Scientific Liaison Office 
to B.S Part | Africa House. Kingsway. London, W.C.2. 
t 
a RI¢ H ‘ to whom applications (quoting appropriate appointment number) should be addressed 
bys July 29, 1961 
la- 
{ ged l turer 
Grade B. | UNIVERSITY OF BIRMINGHAM CITY OF LIVERPOOI 
t t Applications are invited for COLLEGE OF TECHNOLOGY 
tions (no f to the P vag Mech MBIM 
Jer the direction of Dr. L. R Applications ar oil 
W. E. Burcham, in a nat reanized | 
MANCHESTER COLLEGE OF those to be | £2-370 by £35 to £1.550 per (Burnhan 
SCIENCE AND TECHNOLOGY tained from the CERN prot 
M Applicat it ' ten 
Ph th r 
D M t ( 1 y Allow 1 t xD 
r k r and St s 
- A App tion form t by J 41) 
R Science), 7 ersity I nd further ‘ H. S. Magnay, M.A 
R m ‘ par Director f Fad T « Ser 
S ta I rt 
annum. Demonstrator, £675 1 £00 per | GOVERNMENT OF TANGANYIKA Fown Clerk and Clerk to th 
MINERALOGISI Fd _Authorit 4.687 
Registrar, the M with emphasis Cn mincraicey, | UNIVERSITY OF SOUTHAMPTON 
X-ray parat Th ppoint w it © invit Fellow 
t i minera j S 
SENIOR TECHNICIAN AND A TECHNI req it ! me ficid work Ag h p Th 
NHS ine 36. Tern f soinement: ¢ the A K t 


K 


Te 
| 
4 
te 
J 
ay 
<4 
‘ Lat tory ’ ned with | with alary xnccording to experience, i tt photo work f tect 
cs ter hody fi Fx t 448 p tut nvestigal with k f t ‘ 
r tag App t war nent rt t nt tenat for two t 
t wit tt nar tw hal leg per num re 
kK Glasgow. qualificatior ct sent to the S tary a tar. the Univer 3 
r Ss hamprt t Aueust 1. 196] 
7 
& 
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UNIVERSITY OF MELBOURNI 
LECTURER OR SENIOR LECTURER IN 


ZOOLOGY | COLLEGE OF ADVANCED TECHNOLOGY, BIRMINGHAM 


is desir 


» take up the position c ipplications are invited for the followine post 
DEPARTMENT OF ELECTRICAL ENGINEERING 
RESEARCH FELLOW new semiconductor, and 


trics. development of new magnetic mat nd anneal 
processes or in the field of control engineeri 


RESEARCH ASSISTANTS In new semi-conductor in-t 


sulators, new magnetic materi ils, control enginecring Measurements 
new instrumenis 


DEPARTMENT OF MECHANICAL ENGINEERING 
RESEARCH FELLOW in Metal deformation, Plasticity, At 
ted bearings, or Shaft Vibrations and Whirling 


RESEARCH ASSISTANTS in Whirling and Vibrations 
ESSEX of shafts, or metal deformation and plasticit 
SOUTH-WEST ESSEX TECHNICAL COLLEGE 


FOREST ROAD HOOL OF ART DEPARTMENT OF PRODUCTION ENGINEERING 


in Machine Tools and or Metrology, or related areas 


etter (no forms) to 


und addresses of three referees 


UNIVERSITY OF GLASGOW 
RESEARCH FELLOWSHIP IN THE 
COMPUTING LABORATORY wary Scales’ RESEARCH FELLOWS: 
ns are invited for the post of 
ellow in the Computing Laboratory , 
m Octot 1961. Applicants should ine appricant’s OF 
in mathematics or a re- may be 
nce in the use of digital Ph.D. gained 
recessary, would 
equired to under- 
fairing of ship's | RESEARCH ASSISTANTS 
Qualifications 
re than £1,500 per 


training lowances where appl 


would hay 4 Starting sa 


lars and forms of application from the Bursar. Collexe o dvanced 
or ‘ ” 4 ipp ations 

of th advert nent ase sole 

es. should be lodeed 

961. with the under- 


irther particulars may be kK. R. PII LING, Clerk to the Governors 


ROBT. T. HUTCHESON, 
Secretary of University Court 


14 days 


— BRITISH TITAN PRODUCTS UNIVERSITY COLLEGE OF SOUTH 

IMPERIAL COLLEGE OF SCIENCE COMPANY LIMITED WALES AND MONMOL PHSHIRI 
AND TECHNOLOGY RESEARCH STUDENTSHIP IN INORGANIC Appl 
CHEMISTRY DEPARTMENI ‘ CHEMISTRY mat 


h 
wh 


at Ss ire ted from graduates 


ming 

. 

£1,100 plus t amil allowances ; 
the t at 


erees), fesso I 
Departmen Imperial lleg yndor candidat l be allowes Departmen pplicd Mathematics 


us hou t ne anc t ;« Cardiff, soon as sible 
BATTERSEA COLLEGE OF yment for July 2 


ite thar 


ive 


AN ENGINEER (BRITISH 
¢ a degree in physics or electrical engineering 
m further par lars n % 
cation ndidat ‘ uld possess dge of and 
zed qualification. preference being given A VACANCY EXISTS FOR AN INVESTI und reproduc- 
with a knowledge of elementary virology ga can idying d rob an advar The work wil 
logy and with some teaching exper! . 


t Assist 
Department 


€ and television studios 

candidate will be encour me scientific hnologicz sali tion n and | research in : K« ec embracing acoustics 

earch, for which appropriat rience ] of cramic industry « f | sound insulation and n fuction Salary is 

granted Salary within the u matic hni s.- Applications, jin the scale of £1,230 to 80 per annum ac- 

£1.46 of age cati ‘ experien rding to qualifications and experience Write 

particulars from the Clerk to the ‘ esearc Astbury, the | for application form to Enginecring Recruitment 

Body. to whom applications should ri “er ic ar 4 ciation Queens | Officer Broadcasting House London Wi 
soon as possible Road, Penkhull, Stoke o re quoting reference 61.E.132.N 


3 
COCEXNI 
dala 
Appliations are vit 
should be able t 
1962 Teaching 
with ne adv 
ipplicant wn 
one: hings being equa ant 
ruct b The 27 orgy and Botany 
Departments will jointly operat xh 
n Ih alary rane re Lectureship 
tureship. £A.2.480 to tA 2.950 per annum Ir 
oe tial salary will be determined cording to qual | Le 
Acation necricn Super ion on] 
fications and expe uf a 
Further particular ind nditrons apport. | 
ene. ment may be obtained from the Secretary, Asso- | soit 
rec 
Organic Chemistry to BSc. General, | 
Grad RI und Laberatory Tech an < Irses 
and will responsible for the teaching of specia Candid s Research Fellowships must ther have shown excep 1a muse 
t< ion exct n the special and sca » r t or strial expericn int th 
ee postgraduate courses Experience in the ficld of | woponed ri for research They should possess a good first deer nd higher Bet 
protein chemistry, nucle acid chemistry, the ap- gained as resu f research work f POSSESS a hip or 
plication of X-ray measurements to chemica Diploma in Technology or appropriate professional qualification followed by’ excem 
yroblen r terest in clectror nstr tation valuat and interesting industria xperence app riat earch work 
an added nmendation. Ca fai: should industr search associa Gos stablishn & ates: shoul 
have teach ape nee, high acaden qualifica bm their an ear for jeration Th Ippointment w 
: be tions and evidence of resear h_ ability __ Salary rn sble for three but not n han four years Bad 
Lond illowance r per annum Candida Research Assistantships iid possess a D ma I wn 
Apply Principal. gi\ing umiversity degree or equivalent qualification The research work rried out may 
R As an indicatior 
t 
adv 
tin 
annun 
Applications (three cor 
not more than three ref 
| 
t later than June 30 
signed, from whom f 
it 
Candidates will be cxpected to conduct Applied Mathematics The appointment will be 
di 
7 wependent research in some branch of inorganic | for a period of thr years in the first place, and Ae b. 
chemistry They should be normally resident carry a Salary fupt +1.000 per annun 
the U_K. and t Brush subjects They should lepending 1 ind qualifications small 
ae ha ompleted the deerce of Ph.D Ihe emolu- | traveiling allowance 1s also available | 
University 
and 
— 
ant I 
Hea 
Further 
Governing 
‘7 


N A T U R June 24. 1961 


NEW ZEALAND 
ENTOMOLOGIST REQUIRED 
j Apr ations are invited from qualified Ent 


jogists for an appointment with 4 


wit exten 


| Zealand company i nternationa 
THE CARBORUNDUM co P N | | ane 
| chemicals This company is well established 


| de herbicide ficld as result of its research anc 

. development programm It is intended t ex- 

requires a | pand this programme to include insecticides (hort 

} cultural and veterinary), fungicides, etc The ap 

plicant should be apable planning and impikc 

} ment research departments Tt ommencin 

| salary will be determined accordir ualifica 

| tions exper sup nu 

in its Technical Branch at Trafford Park, Manchester ye a a cx 
penses to “ be able 

4 cations, g jetails of age, qualif 

cations, exper ce. marital sta et sh it 

ties wil . ide . ig tr , atist! nethods | forwarded to The Works Director, Ivon Watkins 

Ihe duties will include devising and introducing statistical method | P.O. Box 144, New P 


in the various manufacturing Divisions of the Company. A degree | 


UNIVERSITY OF LEEDS 


in mathematics and/or good qualifications in statistics are essentia | PROCTOR MEMORIAL FELLOWSHIP 
ted f Proce 


Application r the Proct 
Practical experience in the application of statistical control methods | neces rial I wshir alu e less tha 
| £700 a year The Fe wship is tenable for on 
would be an advantage | year in the first instan t the appointment ma 
jt renewed for a rth t 1 of not mor ha 
ne vear Ih I y be 
All applications, which will be treated in strict confidence, should technologs 
graduate, with postera research experience 
include details of age, qualifications and experience (if any) and 
| 4 su t cal r allie 
Riiene } dustries the Der Leather Industric 
> . App tions, together w the names of thre« 
University Leeds 2 (ff whom further p 


The Carborundum Company Limited. | cicullars may te obtained). not later than July 28 
Trafford Park, Manchester 17 


THE ROYAL COLLEGE 
NAIROBI 
wited f (a) Senior Lecturt 


or 1 hip in *revious research 
| experience (the t r experimental) 
— tn physics and in palscomasnetian 
READER AND SENIOR LECTURER IN | } in Geography. (c) Lectureship in Mathe 
ELECTRICAL ENGINEERING | SOUTHERN UNIVERSITIES | Salary scales: Senior Lecturer, £1.950 by 
th rsitv vites applicat for tw £2.4°S per annum I turer, £1,350 by 
NUCLEAR INSTITUTE €1.707 by £72 to be 
‘ he Depart t Elect Engincering (linder the auspices of the Universities of annum, entry t dete ned 
Read Salary £4.2.960 by £A.60 to A. 3,208 Cape Town and Stellenbosch, Republic of and exp FS.S.t ct 
a ant ar r it ha a hieher des South A . per a im per child (maxin 
trica gineering and experienc n some | | Passages for appointee and f 
tfonics mmunications The App ations are ted for t post adult passages) n ppointment 
f pplica s required to tak ag Chief Fagineer of the a Ins ¢ whict leave (once every tw 
on « and nn nicator sector tne will t built round a Me\ Van d provided £60 ¢ 
D> t t il Enginecring unde tt Graatt stor The Ch Eng d app tions (six 
’ g Evid should be submitted peration of the Van de Graaff accelerator University ¢ 
xm f n lecturing theoret topics ¢ and other major equipment He eas, 29 Wobur 
students and at ¥ supervise and ; all-r tech al background ir | whom further part be obtained 
N ar Ph s and Electr cs, and is ex 
pected to participate in the technical d UNIVERSITY OF GLASGOW 


pmemt Of She Restarch programme LECTURESHIP IN COMPUTING 


t Instit The s t ADE | LARORATORY 
! spend a short prelimina | Applications are invited for a Lectureship in the 
period at the fact - Laboratory, tenable from October 1 
| 
ary scare £1.050 to £1,850 per annum 
and family al wance benefits The 
Fixed Salary: Within the ra R 4m | equipment of the I 
to R.5.000 (£2,000 to £2,506 ectr DEUCE 
| | expericn n the 
‘ ‘ ADI t Stating carlies date or ferably App 
te fits availat th th Acaden staff which | ” t | es an be ass j ralificat business ca 
FSS! tvp Superannuatior Housing | at least tw tere ight 
heuiees Goudy Len und Tra Grants Sa und a np d by a recent d tha J a 
Aidit rmat th rit al rtuficate must reach the Sccretars | whom h 
nointment. staffing and activities of the Depa Southern 1 ties Nuclear Instit | ' 
t. togeth with application forms w Mer for Phys University | ROBT. T. HUTCHESON 
o f upon rec the Secretar Ass ‘ { St South Africa, by June WW | Secretary of University Court 
tin, - the British Commonwealth, | , er particulars, including mem | 
‘ Gordon Square. | W.C.1. Applicat sh ion schem t | UNIVERSITY OF DUBLIN 
July 31, 1961 | fron tary | TRINITY COLLEGE 
| JUNIOR LECTURER IN ORGANIC 
BIOCHEMIST (BASIC GRADE CANDI CHEMISTRY 
4 ° iid hold a deer (preferably wit! Applications a ted for the post of J 
) = UNIVERSITY OF BELFAST Lecturer in Organic Chemistry duties to be 
t alificat The per ppomntcd up on September 2 ive Salary in the 
° share i the 1 k th Depart The Senate of the Queen's University of Belfas £712 10s. by £47 10s. to £902 10s.. with member 
which © cs SPX tor t a n vites applications for a Lecturesmip in Electrical | ship of the non-contributory superannuation and 
vestigations fr any hospitals, but Eng rng from October 1. 1961 Salary range ife assurance schem« and with marriage and 
. 2 als r pport y for conducting £1.050 two £1,850 plus contributory pension rights hild allowances £75 of the salary will be rx 
work Salary a rd to Whitley scal nder the F S.S.1 Candidates should have ex garded as expenses 
ncing at 40 p an n (first rs nd perience in. electrical measurement r measure Applications (four copies). giving full details of 
; honours graduate Applicatio with the | ment and control. Initial placing on the salary | academic career and experien and the name 
ames of tw terees, should be made within | scale will depend on qualifications and experience ind addresses of three referees. should reach th: 
ii t days to the Secretary, Lewisham Grour Apr ations should be re ved by June 30. 1961 Registrar. Trinity College, Dublin 2, from whom 
Hospita Manag Committe Lewisham Further particulars may be obtained trom G. R | further particulars may be obtained, not later than 
Hospital. S E.13 Cowie, M.A... LL.B.. Secretary July 3, 1961 
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BRITISH | 


IRAY 
UNIVERSITY OF BAGHDAD | 
Applicat S are invited for the following pre j 
ssorshiy ant pr | 
eg ¢, M 2: Histo- | 
Phy g) 1962 63: | 
ory Para- | 
tology | 
( 2 f Med Ba Jad. 1961 62 Bac- | 
renology Ophthain gy Anaesthetics Put | 
Health and Social Medicine, Phy oxy, Gynacco- | 
gy and Obstetr Pacdiat 
Du s similar to tt < valent posts in | 
i! rsitic Candid s must have addi- |} 
t heir y ceree with | 
d research experi Bas 
“00 ding to qualifica- 
Over AS wance (max 
£1.12 nar | year 
(A Subsidiary Company of Imperial Chemical Industries Limited) 
‘ lation 
UK per paid 
vith M try | at its research station at Jealott’s Hill, near Bracknell, Berkshire. The 
: and sh c for t year | 
tially, renewal Fares paid and for family vacancy is in the section working on herbicides and growth regulating 
z h ? t t rs and mid . 
| 
Sec nent | chemicals 
| ‘ 
pe, to Direc- Applicants should be male graduates in botany with good honours 
h Council, 65 
further par- deg ees and preteradly postg aduate qualifications, and should not 
ws and app t form to be return 


exceed 30 vears of uge 


sithin two weeks 


BRADFORD ti TE OF Applications st h de in the first instance giving brief details 
TECHNOLOG 
DEPARTMENT OF PHARMACY nly to the 


Applications ar ted f Staff Offic 

RESEARCH FELLOWSHIPS AND RESEARCH flicer, 
ASSISTANTSHIPS IN PHARMACOGNOSY Plant Protection Ltd., 
Two posts are availabl f which ts for : 

work under the direction of Dr. J. M. Rowson ternhurst. Haslemere, Surrey. 

Head of the Department Candidates should hav 


graduate allowances) and for Assistants Grade A 
tor Assistantships § w £1,000 plus allow 


AUSTRALIA 


COMMONWEALTH SCIENTIFIC AND INDUSTRIAL RESEARCH 
Bradford institut f 


ORGANIZATION 


[OUGHBOROUGH on POST-DOCTORAL FELLOWSHIPS 
itd tres in IN PROTEIN CHEMISTRY 


s Division f Protcin Chemistry, Melbourne, Victoria, invites 


had r strial r research exp « f t The Organ * 
mronertics and ¢ applications of both applications n Chemistry Physics for Post-Doctoral Fellowships. 
actaitic aad tc : rials. Salary £1.370 Applicants shouk research experience either in the protein field or with 
hae £1 550 ann physical or chemical techniques which would find application in this field 
Further particulars and application form may | The Fe ws selected w join a group 25 research workers investigating various 
tained from the Academic Regist: (In | aspects of protein structure and chemistry The protein research programme which has 
ply please quot f. 10/2/AF) j been developed by this group ver he past twelve years provides an excellent opportunity 
for gaining experience in this field A wide range of research equipment for chemical, 
APPLICATIONS ARE INVITED FOR THi | physico chemica!, biophysical and histological studies on proteins is available and a 
position of Assistant Professor of Biology with | choice of projects relating to both fibrous and globular protein will be offered for 
specialization in Limnob ay Ph.D. standing | selection 
or its equivalent from recognized University | The Fe wships are flered for a period of three years 
is essential. Salary will be in e $7,000 | SALARY: Commensurate with qualifications and experience; minimum offered 
to $8,500, depending upon qua Ss and ex- | £A.1.750 per um up to a maximum of £A.2,720 per annum Salary for women 
nee Jates fr y 1, 1962 will be £A.180 per annum less than corresponding rate for men 
at not later than | Return fares paid. Further particulars of conditions, etc., supplied on application to 
mber undergraduate | Mr. EF. J. Drake, Chief Scientific Liaison Officer, Austratian Scientific Liaison Office, 
mR Africa House, Kingsway, London, W.C.2, 
to whom applications (quoting Appointment No. 462/127), should be addressed by 
ling s of referees August 19, 196! 
rece nt t should be addressed 


UNIVERSITY OF NOTTINGHAM SOUTHEND-ON-SEA GENERAI 
RESEARCH ASSISTANT IN AGRICULTURAL HOSPITAI 


Saskatchewan. Saskatoon. Saskatchewan. Canada 


ad of Department of Biology, University of | 


A SENIOR TECHNICAL ADVISER IS REI 


quired to initiate and develop (with the assistance CHEMISTRY | PHYSICS TECHNICIAN (SENIOR GRADE) 
of a large i ona reanization) an advisor | Applications are invited from graduates in agri- Required in th Physics Department of the 
service in n on with particular reter Mrural chemistry, biochemistr hemistry for | above ho ospita the duties including work the 
ence to vod honours degree or | app m as Research Assistant to Pr | ew fa active isotope unit Applicants must 
professional quolificatx in science is essential, | E G. Halsworth at the Scho f Ag [ hav had at least three years experience as a 
and experience in the id very desirable Age | Sutton Borington, for work on the nut n and | technician and must have passed the intermediate 
about 30 to 35 years cover the whole of the | biochemistry of the Leguminosac There w be | B.Sc eXamination in physics or its equivalent 
United Kingdom but r ent in London Estab- | an opportunity for the appointee to write up part | Pre us expernence in handling radioactive sut 
lished personal connections with feed manufa f the work tor a higher degrec { the University | stances essential Salary scale £710 by #25 (3) b 
turers and research stations a strong recommenda- lof Nottingham Salary scale £550 by £50 to £700 | £30 (4) to £905 

tion Salary according to qualifications and ex | per annum, the in al salary depending upon axe | Applications Stating age qualifications and 
perience Excellent pension fund A Junior | qualifications and experience previous experience, together with the names of 
Assistant is also required Apply Box No. 971. | Conditions of appointment and form of appli | two referees, are to be sent to the Secretary 
r. G. Scott and Son, Ltd | Clement's Ino ation, to be returned by July &. from the | General Hospital, Southend-on-Sca, as soon as 
London, W.C.2 Ree strar possible 
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COCEXNIN NATURE June 24. 1961 


RESEARCH FELLOWSHIPS UNIVERSITY OF ABERDEEN | UNIVERSITY OF LEEDS 


RESEARCH FELLOWSHIP | DEPARTMENT PSYCHOLOGY 
GOVERNMENT SCIENTIFIC AGRICULTURAL BIOCHEMISTRY | Applications ar ted for appointment 
ESTABLISHMENTS Apr ut t for a R h I wshir Temporar Assist l t t Departmer 
t!.640 per a m (S r) and y of the Pituitary G idotroph Hor st within tt : gc £800 to £950 a year, according 
P “MI I> il € 1 i i lifica 
Ene zB t ig hing xp 
sad Ih 
ad sith and exper ther with 
t Apr at mt t t iid bh 
x- | { ersity, At n t ra i 2? «f nm whor 
FSS 1 | t an’ July ther pa 1), mot tater 
\\ ( N han July 1 
Street l j W t aps 
quoting §/§2 6 
UNIVERSITY OF ABERDEEN ST. THOMAS'S HOSPITAI 
DEPARIMI CHILD HEALTH | 
IMPERIAL COLLEGE OF SCIENCE MEDICAL SCHOOI 
AND TECHNOLOGY Child Healtt dle £1,100 to £2,350 | at ~ if 
‘ ant rer th t t ywchen ry 
DEPAR IMENT OF MECHANICAI | | The post w October 1. 1961 
ENGINEERING | 1 ala to qualificatior 
I t r Pow land exp or £1,150 p 
| he eed t FSS. hilds illowa 
» ti per | the “ should be submitted 
Dius £60 per by July I, 1961 he Dea St. Thomas's H 
“ it he pital Medic Sc S E.1, from whom 
sf to Dr P J. Grant, | further forma vay bx btained 
D M BRITISH BAKING 
A ne INDUSTRIES RESEARCH LOUGHBOROUGH COLLEGE OF 
IFCHNOLOGY 
2 
( \MBRIDGI UNIVERSITY ASSOCIATION | LEICESTERSHIRE 
I IN MAI 1EMATIC RESEARCH APPOINTMENTS 
ty Lecturer M at Statistics | Analyst, graduate or AR IC, required m terested 
n tr ginecring 
D Bi Civil Engin Ch il Eng ering. Chen 
niche ) ems ass ed with Apr tments made as apr 
Bak Some experience tt wing grades: Research 
sh the S th d analvs i n adva are an for three years 
| Schola £350 to £500 per annum for one 
M tt t t s 1 pre bly t ac search Avsistants £520 to £1,000 per 
street aged Applicants should have a degree, Dip 
ridge, ~ mas Jing ia quivalent 
> sent \per « The post is pen ation forms and ther particulars from 
unde Registrar, quoting reference AP 
UNIVERSITY OF GLASGOW 
App i ing de s ize 
ASSISTANTSHIP IN| ASTRONOMY ol BRISTOL COLLEGE OF SCIENCE 
Ast Salary scale £800 to £950 per | ae : ASHLEY DOWN, BRISTOL 
nee 
sols PL > The Director of Research, DEPARTMENT OF CHEMISTRY AND 
e benef Ar ob ih firse Baking Industries Research Station. BIOLOGY 
' fear nath Chorley wood READER IN ZOOLOGY 
nat r ph 1 st ! preferably have a Herts. Applications invited ft above appointment 
vad Fa ore being je in accordance with the planned de 
arch ne velopment f the Colk Candidates required 
App be teed to had nsiderable exper of both 
t later than J 1961, with th fersigned DEEBCTOBATE OF CVERSEAS 
m whom further pa aw | al Surveys Sen Scientific Officer Pension inder review) with rans £1,800 to £2,100 
ROBT. T. HU TCHESON at post in Tolworth, Surrey, tor man aged Application forms and tails from the Regis 
Sect ry of I ‘vy Court rmally) at least trar Picase quote ref. CST 61/25 
Oo icatio first r secon 
UNIVERSITY OF MANCHESTER ev or minine BACTERIGOLOGIST WITH POSTGRADI 
Ann P lor h attainmer juired ASSIST in zramm 
post tl ‘ write Bost 
mn with o ership the FSSI und | Promotion prospect Writ m- ed 
ren’s Allowar Schen | sion, 17 North Audicy Street, London, W.1, ned 
4 at | for application form, quoting 8/5326 61. Closing rom th Sci tifi D or A umal Health Trust 
R ' M date July 14, 1961 4 Ashicy Place, London, S.W.1 
| WORCESTER FOUNDATION FOR EXPERI MEDICAL RESEARCH COUNCIL LABORA 
tal Biology, U.S.A. Recent B.Sc. or M.Sc. | tories, Carshalton, | Surrey. quire a Technica 
RESEARCH ASSISTANT, OR TECHNICAL | Organ hemist for research work on synthesis | Officer (£920 to £1,260) or J r Technical Officer 
4 nred ‘ eure products One-year appointment (£410 to £560) t assist in hen al research 
sork Organic ¢ misery { Chromatography | Opportunity to - mak 5 f well-cquipped Applicants sh 1 be er the age of 22 and hav 
£500 "and ther a G ral Deer HN mn chemistry or 
- . R. Ss con he Advanced Certifi f the Institute of Bi 
xper Apply to P G D. | 1 Mrs. M B., 222 | logy. Experience in chromatographic and isotope 
H wood, Biochemistry and Ch stry Depart- | Mar Avenu Shrewsbury Massachusetts, | techniques would be an advantage Applications 
ment. Guy Hoss Medical Scho I ‘ U.S.A with details of | at and «exper ce, should 
Bridee, SE.1 be sent by July 31 to the Director, Toxicology 
INSTITUTE Or CANCER RESEARCH Research Unit. M.R.C. Laboratories, Woodman 
LIBRARIAN (TECHNICAL) LADY OVER R al Cancer Hospita Research Assistant re- | sterne Road, Carshalton, Surrey 
25 for assifying UDC.) and ita ne: | quired to assist in work on tissue transplantation 
h i ha rk Part | Registratior First | at Pollards Wood Res h Station, Chalfont St RESEARCH ASSISTANT REQUIRED IN 
Professional Examina ’ nd be able to tyr Giles, Bucks Cand s preferred with GCE connection with insecticide research, t main 
car Part-teme work tat Ho level or higher qualification in biochemistry tain imsect assist with tiochemical 
favs Fonoured Good working rd ns. h or bhology Salary n scales tor Tech work Graduate uld for higher degree 
davs and pay tsi-h r week Pleas il Officers a wding to age. qualifications and Salary £500 to £600 according to age and quah 
ails of education and experience to the previous experien Apply with names of tw fications Apply to Dr. Busvine, London School 
Manager, The Plessey Company Limited. Iford referees to the Secretary, 33 Sumner Place, S W.7 f Hygiene and Tropical Medicine, Keppel Street 
quoting ref. 301 B 61 
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NATURE 


Applications with brief particulars, should be addressed 


Pharmaceuticals 


Division 


Applications are invited from 
YOUNG GRADUATES (male or female) for an 


Division’s Research Laboratories 


Ihese are amongst the most up-to-date and best equipped 


situated in pleasant though not isolated 


at Alderley Park, between Maccles 


Cheshire 


The work is connected with toxicological investigations 


1 synthetic drugs, and preferably, candidates should 


f Mammalian Hi-‘ology. Training 


Histopathology 


THE DIVISION STAFF MANAGER 
IMPERIAL CHEMICAL INDUSTRIES LIMITED 


PHARMACEUTICALS DIVISION 
Fulshaw Hall, Wilmslow, Cheshire 


CCCOXXYV 


GRADUATES IN 
AGRICULTURE, SCIENCE, 
AND VETERINARY SCIENCE 


juired by 


AN FORAS TALUNTAIS (The Agricul 


al Institute) for research on sheep hus- 
bandry, nutrit d related fields under its 
Animal Production Division at National 
Sheep Research Centr Creagh, Ballinrobe 
( Ma Salary and rating according t 
fications and expericnce 


(1) SENIOR RESEARCH OFFICER, RE- 
SEARCH OFFICER or RESEARCH 


CADE! 
At ist post ESSENTIAL 
H Deare n Agriculture, Science 
rng in Physi ry) or Veterinary 
Scien DESIRABLE Experience in 
inimal itt m and/or animal hus 
andry research 


RESEARCH OFFICER of RESEARCH 
CADET 

At least post ESSENTIAL 

Hor rs Degree in Science 


(majoring 


remustry) 


further particulars and application form 

n Director An Foras Taluntais 33 
Merrion Road, Dublin, 4 Latest date for 
cturn of completed forms, July 14, 1961 


and for Reader, 


UNIVERSITY OF QUEENSLAND 


WOOLWICH POLYTECHNIC 
LONDON, S.E.18 
Principal: Harold Heywood, D.Sc., Ph.D., 


ACGI Wh. Sch M.I Mech.§ M.1.Chem.E 

Applicati nvited tor Research Ass stant- 
shops from honours graduates The 
Research nt will normally work for the 
‘ of the University of London 


for two to three years 


Particulars and application form from Clerk to 
wernors Jo whom the application should 


returned as soon as possibk 


Senior Lecturer 
and 


in Mathematics 


The University invites applications for three new posts in the Department 
Applicants’ special fields of interest may lic in Pure 
Applied Mathematics or Mathematical Statistics. 
positions and salary ranges are: 


£A.2,960 by £4.60 to £A4.3,200 


SENIOR LECTURER £A.2,520 by £4.70 to £A.2,870 


£A.1,830 by £A.70 to £A.2,330 


The qualifications for Lecturer are an Honours Degree in Mathematics 
and preferably some postgraduate study; for Senior Lecturer, experience 
publication of significant contributions to 


The University has recently planned a Computer Centre and a G E 
computer is expected to be in operation within one year. 

The successful applicants will be entitled to participate in the benefits 
available to the academic staff which include F.S.S.l 
Leave and Travel Grants. 


Additional information about the positions and the staffing and activities 
of the Department, together with application forms will be supplied upon 
request to the Secretary, Association of Universities of the Briush Common- 
wealth, 36 Gordon Square, London, W.C.1. 


Applications close, in Australia and London, on July 31, 1961. 


UNIVERSITY OF 


Applications are invited for a Demonstratorship 
Physics. Salary within the scale £550 by £25 


NOTTINGHAM 


i600 


Conditions of appointment and form of appli- 
to be returned as soon as possible, from 


Registrar 


the 


A SENIOR BIOCHEMIST (N_H.S. SALARY 
cale) is required for the development and appli 
ation { advanced techniques for the analyses 


steroids in body fluids A knowledac 


steroid biochemistry and of isotope techniques 

i be an advantag The person appointed 
| work under the direction of the Regional 
Consultant in Steroid Biochemistry and 


aboration with the Steroid Research Unit 


Royal Infirmary Glasgow Applications 
giving details of age, qualifications and previous 
experience together with the names otf two 

ferees, should be addressed to the Secretary and 
Treasurer, Board of Management for Glasgow 


yal Infirmary and Associated Hospitals 


stile Street, Glasgow, C.4, from whom further 


tails may be obtained 


. type Superannuation, 


DURHAM UNIVERSITY COMPUTING 
Laboratory Applications are invited from gradu- 
ates with research experience for a post of Re- 
search Assistant in the Computing Laboratory, to 
commence on October 1, 1951, or a later date to 
arranged Applicants should have an interest 
in numerical analysis or in some field of applica- 
tion of automatic computers The initial salary 
will be fixed in accordance with age and experi- 
ence within the scale £850 to £1,350, with 
F.S.S.1 and family allowance.—-Applications 
(three copies), should be sent to the Director, 
University Computing Laboratory, 1 Kensington 
Terrace, Newcastle upon Tyne, 2, by July 
1961, from whom further particulars may 
obtained 


value 
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June 24, 1961 


For an important Group of Biological, chemical-biological Laboratories, 
an outstanding firm in the field of nutritional products requires : 


CL Director of the Scientific Department 


with full responsibility in research promotion and co-ordination of 
various Departments. 
NECESSARY CONDITIONS: 
@ an excellent formation and a striking scientific personality, tested 
by Curriculum and publications ; 
@ an extensive experience in the management of one or more 
Research Departments ; 
@ a clear ascendancy and authority, along with the ability of earning 
the collaboration of subordinates. 
FORESEEN: 
\ membership in the Managing Board of the Industry which the 
Laboratories belong to, and a high-level salary. 


Write to: PUBBLIMAN=-Casella 179 M.=-Milano (Italy) 


MONASH UNIVERSITY 
Victoria, Australia 
EMIC PO 
rch. 1961. with 440 stud ts the Faculties o 


her we € Eng 


Macleans 1 hpa 


COUNTY LABORATORIES 


Ma B ecm 
re Dara S require r their Product Research Laboratory and for appornt 
reships i Lectur Ps 
SENIOR BIOCHEMIST CHAIRS PURE MATHEMATICS 
THEORETICAL PHYSICS 
‘ SENIOR LECTURESHIPS AND 
LECTURESHIPS 
ANATOMY ETHOLOGY AND 
BIOCHEMISTRY VERTEBRATE 
CHEMISTRY PAL AEONTOLOGY 
ENGINEERING MATHEMATICS 
(Or Sl Ih Y PHYSICS 


UNIVERSITY COLLEGE OF THI 


Amr 
Ow 


N COLLEGE GREENWICH, LONDON 
for f turer or Lecturer 
WEST INDIES = 


July 31 1 
Ho JOHNSON 
Ree stra 


. ond Sw losing date for ap- | 
puly 10. 190! UNIVERSITY OF SHEFFIELD 
UNIVERSITY OF SUSSEX APPLICA ations ar wited for 
f { for the Chair of Mat s esearch cllow in Pure Matt 
vil hye t r 


addresses 
Registrar 
»btained 
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By 
House West, Vest Road. B iM 
Salary Pr rs. Minimum of £4.4.000 
tA ) fically qualified 
tA.2.600 to £A4.3,25 
thon san | ditions app t perannuat trave 
Ene cringe amdidates with t appropriate rs degre Duties include lectur and t and h ne 
1 hydra turer tr i fuctine sboratory work jeer | availa fr t ry of th \ ciation 
Ene rin andidat with terest Jard if graduate teaching. Ex tr Universities the Brtish Comn wealth. %6 
; I t ( Engineer th facility Appointment as Senior Lecturer | Gordon Square, L 1 Ww 4 the Registrar 
‘ indid with tin ving Sa £1,392 ¢ 4) or I t r 4 to £1,267) f the Universit P.O. Box 92, Clayton, Victoria 
S turer, ¢1.500 t tw £2.42 gt jualifications and expenenc Australia 
4 per ‘ } sO : Gr vy at m may authorized sing dat Applica thy: 
hy ¢ £18 per wan Post y FS.S.U, t fit Sing i mmoda- Registrar of the Un sity 
per n able) Entry pm t available Part “rs and app sation forms 
| rding t jualificat and aper but n t | 
Lecturers below merit bar ferat Admit 
| a Child allowa FSS.U. | plicat 
ba salary to f passages 1 | IH 
tment rma tern ind tr nial ; t Sa gin 
Dut he assumed as from i per 
£2.600 per a and | a year in 
Deta apr at six aming thr FSS. benefits Further particulars may be the first instance and will be renewable 
te los to Secretary, Inter- | obt 4 from the Registrar. University exe Applications (three pies), with the names and 
¢ Higher Ed ation Over f Sussex, Stanmer House, Stanmer. Brighton, t two referees should reach the 
; 9 Wobur Squat I ’ WC. from whom applications should be sent by July 1S ~— whom further particulars may be yen 
whom further part ar may he Mained | 1961 by 
H 
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FISONS LIMITED AUSTRALIA 


COMMONWEALTH SCIENTIFIC AND INDUSTRIAL 


DEVELOPMENT RESEARCH ORGANIZATION 
MANAGER 
PASTURE PHYSIOLOGIST 


Fisons have wide interests in the 
pharmaceutical and chemical fields 

and require a Development Manager rie tre 
for their pharmaceutical interests in from H 
Genatosan Limited, situated in post-gradu 
Leicestershire The Development rt 
Manager will be directly responsible Deniliquin, 
to the Managing Director of this The 


Company awa 


als 

it is expected that suitable cand: as 
dates will have good qualitications in 
chemistry, medicine or allied fields 
Some experience of the pharmaceuti- 
cal industry or an interest in pharma- 
ceutical chemistry within the universi- 
ties or similar institutions is highly 
desir rble 

Tne successful candidate should be 
capable of organizing and leading a 
team of approximately 10 graduates 
of different disciplines covering both 
research and development aspects, 
and will be responsible for producing 
ethical and proprietary products with- 
in the pharmaceutical industry. A 
considerable degree of originality will 
be required. 

The probable age limits will be 30 
to 40 Ihe salary paid will be fully 
in line with the responsibilities in 
volved 


he Company will be pleased to 
supply further information to suitable | 
applicants, who should apply with a 
summary of their careers to the 

Managing Director (Reference 1) 
Fisons Limited, Fison House, 95 | 
Wigmore Strect, London, W.! || 
| 


ENGLISH ELECTRIC 
VALVE CO. LTD. 


Chelmsford. Essex 


BRADFORD INSTITUTE OF 


TECHNOLOGY 
DEPARTMENT OF PHARMACY 
Applhicatior ted for the post 
READER IN PHARMACOGNOSY 


The Company has in production high quality germanium and 
silicon power rectifiers in ratings up to 20 amps 


Improvement in the processes involved in the manufacture of these 


devices continues in order to increase their reliability in service. 


The Company wishes to engage a senior production-development 


engineer to accept responsibility in the development and production 
of the rectifiers in current demand, and other devices that the Com 
pany wish to market after development 


A substantial salary will be paid to an engineer or physicist 
tion | possessing sound experience in the semi-conductor field and post- 
y. Readford 7 graduate qualifications. Preferred age range 28 to 40. 

HENRY PATTEN 

Clcss to the Governors Applications outlining experience and qualifications should be 

BATTERSEA COLLEGE OF sent to: Group Personnel Services, English Electric House, Strand, 
TECHNOLOGY London, W.C.2. Please quote reference N.1594.K 

LONDON, ill 


nvited from honours graduat 
f a Lectureship 
n Mathematics wit 


BODLEIAN LIBRARY THE LIBRARIAN clevar Wary experience 
nvites applications zraduat having a science deegrce 
Radchitle Science ibre a depender brary or copies), Stating age, qualifications 
narticular 3) the Bodician) ' n gd giving the names of two 
Body. by non hes ns shot +1.400 (har) by £7 ere submitted the Librarian 
later thar | 1961 have a good honot dex an ome | i ford, by July 15 


og 
=) 
a s Divis Pla Industry, Canberra, AC 1 ¢s applications 
imS graduates Science Agr situral Science w some cars relevan 
research expere and a ike gv and phys 
pos n of Pasture Phys gist a s Regional Pastoral Laboratory, 
NSW. 
ey are affected by the er na These s will be sely integrated 
currer eners s exp n bv he pasture 
and the prod Species in ifrigaied swards 
| field research iding giass-houses, grow n and library and has a field 
0 acre “ s under ga on wide range 
n il work is nducted 
| ALARY : Denende yualif experience w ranges, £41,510 
ary ra wor will be £4. 180 per a ess rresponding rates for mer 
1 House, Kingsway, | WC.2. 
apr s (a g A N 132 105) s d idressed + 
9. 1961 «. 
ae 
| 
= 
ioe Ca tions and ie 
experience firect research and postgraduate | 
4 | work ind tak i jing part ad | 
Senior member f staff are raged 1 Jer 
tak tant work Justry, and may ret 
ae the appointment is £1,800 to £2,100 per a n | ai 
present under rev In ise of ry | 
highly qualified candidate the Governors may. | | 
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UNIVERSITY OF SHEFFIELD 
IECHNICAL DIRECTOR IMPERIAL CHEMICAL INDUSTRIES 
RESEARCH FELLOWSHIP 
juired by tt Applications ted { an Imperial Ch 
ACOUSTICAL INVESTIGATION AND Indust " wship tenat at the University 
RESEARCHE ORGANIZATION LTD Sheff The f wship may be awarded f 
(AIRO) ‘ ying t original res rch 


red, with members ip la 
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RESEARCH ASSISTANT WITH B.SC DI made 
are r a Gener BS jegree with | 
Applicatior sriting, to th NORTH STAFFORDSHIRE 
‘ ary Medical College of St. Bartho RESEARCH STUDENTSHIP IN CHEMISTRY 


West Smithficld, Lond E¢ 


Hoss 


GRANTS & SCHOLARSHIPS | 
FUND | tions from this year's graduands and from chen 

TRAVELLING FELLOWSHIP ABROAD FOR . ‘try of road are wel 
POSTGRADUATE STUDENTS IN SCIENCES Apt ts st d send a brief curr > vitae 
RASIC TO PSYCHIATRY ind nan f two r rees t t Registrar, the 
Staff as SOON as pos 


Hi th Res h Fund awards ad meee July 


an 


| OUGHBOROUGH COLLEGE Of 
TECHNOLOGY 


1 is aship of LEICESTERSHIRE 
! pr expens RESEARCH APPOINTMENTS 
in a t The Department of Scientific and Industrial Re- 
ta f tv ths t uch is prep to offer to suitable 
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he a I Academic Registra quoting reference 1 Al 
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sent in tripicate. | LECTURES AND COURSES 
r ium vitae to tt 
Telephone WELheck 1272), before March 1. | WALES 
ARERYSTWYTH 
At | ne-year postgraduate diploma course entitled 
THE ROYAL SOCIETY Fin of the Atmosphere for honours mathe 
COVERNMENT GRAN FOR SCIENTIFIC matics or honours physics students will commence 
INVESTIATIONS at the above College in October, 1961. Students 
Applications for grants from t for the Diploma will study two of the following 
mem of the Government Grant three c ses 
vestigations f th WO1, s (a) Upper Atmosphere Physics and Geomag 
nm as e on of netism 
biained fr the Assistant Secretary the (b) Dynamical Meteorology (and Dynamical! 
Royal Sociciy. Burling H c, London, W.1 Aspects of Oceanography) 
No applicat can th nsidered which is re (c) Maenectohydrodynamics and Theory of 
ceived later than July 31, 1961 Motion in the lonosphere 
Applicants must be of British nationality, res Course (a) will be given in the Department of 
fent in Great Britain or Northern Ireland. Grants | Phy and courses (b) and (c) will be given in 
may be made for purposes nnexion with the the Departments of Applied Mathematics 
promotion and support of research in pure science Students wishing to attend the course should 
ther than for persona! maintenance or payment | write to the Registrar before A gust 31. 1961 
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NORTHERN 


POLYTECHNIC 


HOLLOWAY, LONDON, N.7 


P a J. Leicester, MS M Sc Te 


Ph.D., 14 


Fu iT ind Pa nme Courses r the 
Internal B'S Degree examinations f the 
University Lond CHEMISIRY 
PHYSICS MATHEMATICS, BOTANY 


ZOOLOGY, and GEOLOGY 


Sandw ( “ DIPLOMA IN 
LECHNOLOGY PHYSICS. 

Pa me Courses for e Grad Ins: P 
and the National Certificate in Applied 


P ¢ and Sandwich Courses 
Grad R14 
I es sea Science (Fu 
and Part-time cading MLSc. and 
PhD degrees of l j Univers 


ire also held for First Medica 
yns London University (Full 
me and Part-time 


Next Session begins September 25, 1961. 


Prospectus free on application Te 


NORth 1686, 


CHELSEA COLLEGE OF SCIENCE 
AND TECHNOLOGY 
Road, London, S.W.3. FLAxman 574 
DEPARTMENT OF PHYSICS 
POSTGRADUATE COURSE IN SOLID STATE 


Manresa 


PHYSICS 

Application is invited from graduates in Physics 
r holder vf the Dip.Tech. for admission to a 
year me tgraduate course in Solid 
State Physics, beginning in Scptember, 1961 The 
course 1s approved by the D.S.I.R. for the tenure 
|} of Advanced Cou mtships, and suitably 
qualified dents may be registered for the M.Sc 

| degree o University of London 
| Further inf nat and application forms can 
be obtained m the Secretary to the Department 


TRADE ANNOUNCEMENTS 
RARE CHEMICALS WANTED 


All types of unusual rare chemicals wanted to 

hase Please submit details together with 

s for quantities from 100 mg. to 10 kg 

high prices paid in some cases. Chemica 

arch Workers, Industrial Research Directors 

Chemical Merchants, etc., are all invited to con 
sider the possibilities of this business 

Mavybridge Chemical Company, 45 Cove Road 


Rustington. Sussex 


RUSSIAN TRANSLATION 


Qualified interpreter, mathematics graduate 
undertakes technical translations from Russian 

Box 73 r G Scott and Son, Ltd 
1 Clement's Inn, London, W.C.2 


| GREY-BLU I GREY-BLUE GREY-BLUE 


So simple and yet so new 


JENCONS 


Simpic. supple, superb GREY-BLUE 


All communications regarding advertising 
in NATURE should be addressed to: 
T. G. SCOTT & SON LTD., 
1 Clement's Inn, London, W.C.2 


**GURR’S” 


Since 1915 **GURR’S” brand of MICROSCOPICAL STAINS and 
Reagents has become world-famous 
if you want this world-famous brand specify **GURR’S”’ 
and refuse any other 


136-138 NEW KINGS ROAD, LONDON, S.W.6 


is the Registered Trade Mark of 


GEORGE T. GURR LTD. 


Ask for catalogues 


GEORGE T. GURR LTD. 
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Activity 
and 


Edited by K. DURHAM 


The search for new ‘synthetic’ dete rgents over the past Tw ¢ nty vears or so has 
stimulated a great deal of research into the mechanism of detergent action. Much 
of this recent work was summarised in a course of lectures given at the Live rpool 
College ot Pechnology during the winter of 1967-68, which many people later 
suggested should be used as the basis for a book. This monograph is the result. 

It does not aim to giVE a ¢ ompre hensive account of the whole field of detergency, 
but rather to prese nt a briefaccount of the basic physic al chemistry of dete rgent 
systems and to examine detergent action from a fundamental standpoint. 
Fhroughout the book a reasonable background of theory has been combined 
with as much practical information on detergent action as possible. 


K. Durham, the editor, is a member of the Research ee Lnilever, 
Ltd., Port Sunlight, as are two other contributors, H. FE. Garrett and T. G. Jones. 
A. S.C. Lawrence is in the Department of Chemistry at the University 4 She Held 
and D. G. Stevenson is on the stall of the Atomic We apons Research Establishment 
at Aldermaston. 


264 pages. 6 photographs, nearly 100 diagrams and tables. 


MACMILLAN & CO LTD sr martis street, LONDON w 
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STABILISED A.C. MAINS UNIT 


PROV. PATENT 13512/54 
for use with SP500 SPECTROPHOTOMETER 
CAT. HO. £15k Be This Unit was developed to meet the demand 


See heavy capacity batteries which have previously 


been essential to give satisfactory 


The degree of stability obtained is su 
readings of the Spectrophotomete 


iffected by variations of +50 


im 
supply voltage, and are also independent 
the frequency changes 

Dimensions: 17} in 

Weight: 344 Ib 


WRITE NOW FOR FULL DETAILS TO 


DORAN INSTRUMENT CO. LTD. 


SALES DIVISION 
24 UPPER BROOK STREET, MAYFAIR, LONDON, W.1 TEL: HYDE PARK 2291 


DAIB826iN 


TUNGSTEN 


MUREX LTD. (Powder Metollurgy Division) RAINHAM ESSEX 


Telephone : Rainham, Essex 3322 Telex 28632 Telegrams: Murex, Rainham-Dagenham Telex. 


LONDON SALES OFFICE: CENTRAL HOUSE, UPPER WOBURN PLACE, W.C.I. Telephone: EUSton 8265 
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Van Slyke 


apparatus 


WITH MAGNETIC STIRRING 


The chief feature of the new B.T.L. Van Slyke 
Manometric Gas Analysis Apparatus 

is the variable-speed magnetic stirring, 
controllable and efficient down to volumes 
of 3ml. Joints are spherically ground 

to minimise strain during dismantling, 
and exclusive B.T.L. ‘Lee’ stopcock 
fittings ensure free rotation, constant 
tension and easy removal. An illuminated, 
ground glass panel is fitted behind the 
reaction pipette for easy observation 

Sheet metal construction and a low centre 
of gravity make the apparatus stable and 
easily portable. Models with and without 
interval timer are available. 


For determination 
blood gases 
and a variety of 
non-~bi »chemical 
applications. 
complete 
laboratory 


service 


BAIRD & TATLOCK LONDON) LTD., CHADWELL HEATH, ESSEX, ENGLAND 
Branches in London, Manchester & Glasgow Agents throughout U.K. and all over the world 
TAS/BT.75 
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Catalogue No. D6) 307 £73.10. 
4 Catalogue No. D6) 308 £85.01 
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“—SET & FORGET 


fitted with the 

NSTAT *—-the best thermo- 

rol in the laboratory world, 
in our own laboratories 


ens 


e GALLE NKAMP®* ovens 
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Lrpo., The Gainsborough Press, St 
Martin's Press, Inc 
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to supply the huge 
introduction of these 
has 


all set too 


We ourselves are 
demands that have followed the 
OVENS. Good news travels fast 
shown that the purchase of a Gallenkamp Oven Isa 
sound investment Robust yet trim, and unbeaten 
for accuracy, these are contidently-offered examples 
of Gallenkamp research and craftsmanship 


performance 


Wide shelves for accessibility 
Compenstat controlled 

Direct reading temperature scale 
Long life, trouble-free running 


Temperature fluctuats 
Spatial temperature vi 
Temperature fluctuatior 
Spatial temperature 


Time to neat to 200 ¢ 


FOR PUBLICATION 598A 


BS 


sat 


2648, have re 


SIZE NO 


nat 100 ¢ 
¢ 


Temp. fluctuati 
Spatial temp. variation at 
Temp. fluctuation at 100°C 

Spatial temp. variation at 200°( 


ASK FOR PUBLICATION 588D--for details o/ 


Standard and Mechanical Convection Ovens 


Gallenkam} -Jowers 


A. GALLENKAMP & CO. LTD., SUN ST., LONDON, E.C.2 


Tel 3211. Telegrams: Gallenkamp Stock, London 


J. W. TOWERS & CO. LTD., 


Victoria House, Widnes, Lancs 


BIShopsgate 
Widnes 2040 


Limirep, 


Albans, and published by Macmittan & Co 
1961. 


_ 175 Fifth Avenue, New York 10, N Y., U.S.A —Saturday, June 24 
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